OPAEHA TPYONOBOro KPACHOI'O 3HAMEHH
LEHTPAJIbHBIA HAYUYHO-UCCJIEJOBATEJIbCKUIT UHCTUTYT
CTPOUTEJIbHBIX KOHCTPYKUHWHK KM, B. A. KYUEPEIKO
FOCCTPOA CCCP

PEKOMEHIALINN

10 YMEHbBILLIEHUIO
BPEIHbLIX BUBPALIUN
PABOUYMX MECT
HA TIPEOTMNPUATUSIX
YWEJIE3SOBETOHHBIX U3 OEJUM

13

UH3IOATEJBCTBO JUTEPATYPLH 10O CTPOUTEJNBLCTBY
MockBa—1972


http://geobases.ru
http://geobases.ru

YK 628.517.4:666.982.013

PexomeHAAUUE TI0 YMEHLUICHHIO BpPeAHbIX BMO-
pauMilt padouux MecT Ba NpPepAnpuUaTUNX Keaesole-
TOHHMX um3peaun. M., Crpoduspar, 1972, 100c.
(F'occrpoit CCCP Lentp. Hayu.-uccaes. #H-T cTpou-
TeJbHLIX KOHCTpYKUME uM. B. A. Kyuepenxo).

B PekomeBRAanugx paccMaTpuBAIOTCA: ofmue
MEPOIIPUATUSA [0 YMEHBbIUEHHI0 KoJaebGaHuii cTpox-
TeJIbHEIX KOHCTPYKUMUE  3aBOJAOB  JKeJe300eTOH-
HLIX HU3Jeaui; JAUHAMHYECKHE Harpysku OT Tex-
HOJIOTHYEeCKOro OOOpYyJAOBaHUs;  pacueTr (yHAa-
MEHTOB 110 BHOpOnJOmAAKHY M CTeHILI, BUOPOHU3O-
Aanusa obopyloBaHus 3aBOA0B COOPHOLO KeJaelo-
OeToHa B naccuBdag BUOpOUSOJAfLHS pabdounx
MECT.

B npunjoxeHUH coaepmxKarcsa: IMepeYeHb OCHOB-
HOI'O0 TEeXHOJOrH4Yeckoro oOOOpYAOBaHHs M JaHHbIE
O HOPMATHUBHHX IHHAMHUYECKHX HArpy3kax; npumep
pacuera BHODOHSOJALMUM CTEHZOBOH CHUJIOBOH BHO-
poOPMEl C HABECHRIMU BHOpaTOpaMH] HpPUMEpPH
pacyeTa  nacCUBHO-BHUOPOU3OAHPOBAHHHMX  NJO-
L af0K.

PexoMenjaimg npefHasHadeHnl AN dHXKe-
HEepOB-IIPOCKTHPOBINIMKOBE M  pPabOTHUKOB mpes-
NPpUATUE KeJNE300ETOHHRIX HU3AESJU.

304
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NPEAUCJHAOBUE

«Pekomenjauuu MO ymeHbIUEHHIO BpeAHBIX BUOpalui pa-
OOunX MeCT Ha MNPEANpPHUATHAX - XKeJe300eTOHHBIX H3LeNui»
COCTaBJIeHbl HAa OCHOBaHHUHM OO0OOIEeHHA OnbiTa IpPUMEHEHHS
«MHCcTpykuuy mo ycTpaHeHHMIO BPeAHBIX BO3jeHcTBHH Bubpa-
UM pabouyMX MECT Ha NpPEeANpUATHAX KeJe300eTOHHBIX H3Jie-
aui» (CH 190-61), yrBepxkaennoit I'occrpoem CCCP B OKTs1Gpe
1961 r.

OcHOBHOEe BHUMaHHE YJIeJSETCH MepONpPUSATHAM, KOTOpHIE
HeOOXOAMMO MpeAyCMaTpUBaTh MPH NPOESKTUPOBAHUU Ipex-
NPUATHA KeJ1e300eTOHHLIX H3AEeJHH.

OcHOBa 3THX MepONPUATHH — AUMHAMHYECKMH  pacuer
CTPOUTEJBbHEIX KOHCTPYKIMH, MO3BONAIOMUNA COCTABHThL IIPOr-
HO3 YpOBHs BHOpaLMi#d H HaMETHTbL palUOHAJbLHEIE CIOCOGHI
yMeHbLICHHs BpelHbIX BuUOpanud. ONHAKO B 3HAYHTENbLHOH
yacTH PexoMeHZauHH BNOJHE MPUMEHHUMBI TakKke M Ha Jei-
CTBYIOLUHMX MNPENNpPHUATHAX NPH KalUTaJdbHOM PeMOHTe 000py-
JAOBaHHA, ero 3aMeHe H PEKOHCTPYKIHH.

[IpuBeleHnl cBeJieHUS O MeTOAHKE AWHAMHUYECKOro pacuera
(pyHZAMEHTOB MOX BUOPOMJIOWIAAKH U CTEHABI, MEXAY3TaXKHKIX
epeKpLITHA U pasrpy304HHIX 0aJIOK, 0 BUOPOU3OJIALHUU HEKO-
TOPHIX CTPOHTEJNLHBIX MAaIUHH, IACCUBHOH BHOPOM3OJALUU pa-
Gounx MecT. BK/toueH HeOOABIONR pasjel 00 onpenesieHuH -
HaMHYECKUX HAarpysoKk OT CTPOUTENLHOro OOOpYAOBaHUSI H
MallHH,

Crneuuaau3dpoBaHHbIe OPraHU3aluH, IPOEKTHPYIOUHE H H3-
FOTOBJSIOIIME CTPOUTENbHbIE MAaIUMHEl H MeXaHH3MEI, He yje-
JAT AOJKHOCO BHUMAHUS ONpEISNeHUI0 HX JIUHAMUYECKUX
Harpy3oK M JIpPyrux JAMHAMHUYECKHX XapakKTepHCTHK, a TaKxkKe
nX BHOPOH3OJIALUU, 3TO OOCTOATENLCTBO OTPHULIATENLHO BJHSET
Ha BO3MOXHOCTH yyera AHHAMHUYECKOro Xapakrepa Harpysok
NpU NPOSKTUPOBAHHU 3JaHHH U COOPYXKEHHH 32BOJIOB XKeJe30-
OeTOHHBEIX KOHCTPYKLMH M OpH pa3paboTke Mep IO yMEHblie-
HUIO BuOpauuu,

[TpuBenen nepeueHb TUHAMHYECKHX XapaKTEPHCTHK 00OpY-
JOBaHHA, HEOOXOAUMEIX B 3aJlaHMH Ha NPOEKTHPOBaHHe, Ge3
KOTOPBbIX MHIKEHEepP-CTPOUTENL He MOMET PaluoHaJbHO PEeliHTh
BONPOCHl yMEHbIUEHUs] BpeAHEIX BUOpauu#. IlpuBenensl Takxke
BO3MOMKHBIE CXeMBI BHODOHM3OJIANMH HEKOTOPHIX CTPOMTEbHBIX
MalI¥H ¥ YCTAaHOBOK (OeTOHOCMeCHTENH, KacceTh Ajst ¢hopmo-
BaHHUA Keje300eTOHHLIX HU3AENHH), NOCKOJBKY BHOpOU30.s-
LMs fABJAfeTCa caMOd 3(heKTUBHOH MepOH JOKaJu3aluu Buo-
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Palliii, MPENATCTBYIOUEH pacnpocTpaHeHHio BpelHuix subpa-
LMl Ha NpPUMbIKAIOLUE KOHCTPYKUHMU.

B Pekomenpanuax He u3Jararorcsi OpraHusalMOHHO-TEXHH-
YeCKHE MEPONPUATHA M0 YJYUYIIEHHI0 CAHHTapHO-THrHeHHYe-
CKMX YCJAOBHH TpyJa Ha NPeANpUATHAX, HACBHILEHHBIX BO3-
OyxkpamomuMm Bubpanum ofopyjosanueM. OAHAKO BO MHOMUX
CJAYYasiX poJib TaKUX MepONpHATHH AN COXpaHeHHs 310POBbS
o0CJaYXKHBaIOLIEro MnepcoHana orpomMHa, BpegHoe BausHue
BUOpanuil Ha 340pOBbe JMIOJleH YacTO ABJASETCA Ppe3yJbTaToM
HapyileHUsl OpaBUJ TeXHUKHM Oe30MacHOCTH YW MNPAaBHJ 9KC-
nayaranuy BHOPOMEXaHU3MOB, HEYJaYHOro KOHCTPYKTHBHOIO
BLUIOJIHEHHUS] MEeXaHU3MOB, OOCHYXKUBAIOIIUX [IJ0INAN0OK H
BCIOMOraTe/ibHBIX YCTPONCTB, W3MEHEHUS TEXHOJOTHUYECKHX
YCJAOBHH, HEJAOCTATKOB OPraHu3auMu TpyAa U APYrUX IMPUYHH,
MPUBOAANIUX K HeOOXOAUMOCTH npebbiBaHUA JioAed HAa BUOpH-
PYIOIIUX YaCTAX MEXaHU3MOB (Ha BUOpONJIOILAAKAX U T, II.) H
TeM CaMblM OTPHUATEJBLHO XapaKTEPH3IVIOWUX KYJALTYPY HAaH-
HOTO IIPOU3BOJCTEA.

[loMyMO HOBHIX CBEIEHMH O Mepax N0 YMeHbIIEHHIO Bpel-
HbIX BUOpanuii, BKAOUEHBI TaKXKe OTJeNbHbe Pasieskl U NYHK-
Tl HMucTpykuuu CH 190-61. Peromenpauuu AOMOJHSAOT
Mauctpykuuio CH 190-61, cocraBnennyio B 1961 r. B naGopato-
puu auHamuku LIHWH cTpouTensHBIX KOHCTPYKIUE (X-P TEXH.
nayxk npod. b. I'. Kopenes, xana. texn, nayk A. M. Cuzos).

«PekoMeHaUM¥ NO YMEHbIIEHVI0 BpeAHBIX BHOpauuit pa-
OOUMX MeCT Ha IMpPEAIPHATHAX KeJe300eTOHHEIX H3IeNHIy
pa3paboTaHkl B JlabopaTopuH AuHamukH LlenTpanbHOoro Hayuy-
HO-UCCJICJOBATENLCKONO HHCTHTYTA CTPOUTEIBHBIX KOHCTPVK-
nuid uM, B, A. Kyuepeuko [occtposs CCCP kanj. TexH. Hayk
A. M. Cusospim. OOmee pefakTUpPOBaHHE BLINIOJHEHO 3acl.
nesiteieMm nayku ¥ texnuku PCOCP a-pom TexH. Hayk npod.
b. I'. KopeHeBniMm.

[Ipunoxenus 1 u 2 paspabGoranu B ['ocyrapcTBeHHOM HH-
CTHTYTE NO NPOECKTHPOBAHHUIO NMPEANPHITHH [POMBINJIEHHOCTH
CTPOMTENBUBIX MaTepHanoB [unpocrpoéimatepuansl  MuuK-
CTEPCTBA MPOMBILIEHHOCTH CTPOUTeNbHBIX MartepHasos CCCP

nuxedepamu  E. [Il. Hepuuenxo, @. @, [lopoxenko,
C. T'. Tepnmvanom,.

Hupekyua LHHHCK um. B. A. Kyuepetro



i. OBIUUE YKAZAHUSA

1.1. Hacrosuune Pexomenfauun npeiycMaTpHBAaIOT [po-
BeJleHHe MEepPOnpUsITUH M0 YMEHbLISHHIO OOLMX BUOpauui pa-
0O4YHX MECT, BO3HUKAIOUIMX MPH H3rOTOBJEHHH Keae300eToH-
HBIX HM3Je/NHH Ha 3aBOJAX U MOJUrOHAX,

1.2. Cuuxenue o0mux suOpanuuit pabounx MeCT KO YPOBHS,
JIONYCKAaeMOro CaHUTapHO-T'UrHEHHYECKHUMHU rpe6oBaHUSAMH
NPOU3BOAUTCA C LIEJIbIO YCTPaAHEHUA BPEAHOro AencTBUA BUOpa-
LYK Ha 3J0pOBbe JOjeiH,]

I BHOBb NPOEGKTHPYEMEIX U PEKOHCTPYUPYEMBIX Mpej-
NPHATHH KeJe300eTOHHLIX H3JAeAUH OCHOBHBIMH MEPONPHUS-
TUAMH 110 CHHIKEHHUIO BPEAHBLIX BHOPALMH fBAAIOTCA:

a) BLIOOD TEXHOJIOrMUECKOH CXeMbl TMPOU3BOACTBA, THIA
O00pPYXOBaHHSA U ero KOMIOHOBKA, NPU KOTOPLIX 3(heKT AuHAa-
MUUECKOro ASHCTBUSA HArpysox Ha padoure mMecTa U KOHCTPYK-
WHH 3]aHusA Obil Obl HAaUMEHBbIUHUM, OrPAHUYEHHBIM YYaCTKaMH,
NpUMBLIKAIOMUME K MamiuHe; Oojiee WIKHPOKOe NpUMEHEHne aB-
TOMATH3aLKN TEeXHOJOrM4YeCKHX MPOLECCOB; HCNOJb30BaHHE
o0opyJioBaHusi, BHOPOU3O/IALMSA KOTOPOro npelycMOTPeHa NpH
ero U3roTOBJIGHHY HA 3aBOJAc-H3rOTOBHUTE/NE; NpUMeHeHHe 0bopy-
JIOBAaHUA C AUCTAHUMOHHBIM YNpaBJICHHUEM;

0) yueT xapakrepa AMHAMHYECKOFO BO3JEHCTBHS Harpysok
[Ip¥ DPOEKTHPOBAHUH C IEJbI0 o0ecnedyeHn s HeOOXOAUMOro KOH-
CTPYKTHBHOrO pelieHus sHaHusA (AUMHAMHUeCKUN pacueT Hecy-
MU X KOHCTPYKLHMI);

B) pa3paborka cnocobGOB yMeHbllleHUsi KOJe0aHUH KOK-
CTPYKIUMH, BOCHPHUHHUMAIOWMX JAHHAMHYECKUEe Harpyskd (BUO-
pousosifuus o0OpyNOBaHMsl, YpaBHOBELIUBAHHE H AP.).

Jna JedCTBYIOIIUX OPEANPUATUN Kene300eTOHHBIX H3Je-
JUH OCHOBHBIMM MEpaMH [0 YCTPAaHEHHIO BPeAHBIX BUOpauui
ABJISIEOTCA:

a) OpraHH3allUOHHO-TeXHHYECKHe Meponpusitisa, obecre-
YKBAIOUIKE HOPMAJbHBLIE PEXHMM 3KCIAYaTauuu 000pYAOBaHHUA,
ero 11J1aHOBO-NPEeAYIPEeAUTENbHEIA PEMOHT C COXpAHEeHHeM Mac-
MOPTHLEIX XapaKTepPUCTUK, BbINOJHeHHe TpeOOBaHMI TEXHOJO-
FHUECKOro npouecca W NpaBHJ TeXHHKH 0e30MacHOCTH;

L Cm. ,,CanuTapHule HOpMB  [POEKTHPOBaHHS  [POMBILIJIEHHEIX
npeanpuaTi‘t (CH 2495-71) I'ocerpos CCCP, Crpoiinspat, 1972



6) BubGpousonsuud oGOpYAOBAHUS, SBAAIOUEIOCA UCTOU-
HUKOM BO30YyXAeHUst KOJieOaHu;

B) YCTPOHCTBO NACCUBHO-BUOPOHM30/JMHMPOBAHHEIX [JIOWAIO0K
Ha pa0ouHXx MecTaX C NOBBILEHHOH BuOpauued.

[Ipumeuadne IlaccnBHas subpousonsuua pabouux mect
B6au3n QOPMOBOUHEIX YCTAHOBOK, a TakKXe YCTalOBOK, KOTOPHIE MOTYT
OnITh BHOPOH30JHPOBAHE!, IPHUMEHACTCS JHUIb KaKk BpeMeHHasa mepa Ao
YCTPOHCTBA AKTUBHOW BHOPOH3OJALMY.

1.3. ¥YMeHbuwieHne KONeOAHMH CTPOHTENbHSEIX KOHCTPYK-
IHUH BO3MOXKHO CJAELYIOUMH NYTAMU:
a) M3MeHeHUeM XKeCTKOCTH KOHCTPYKIHi;

0) H3MeHeHHeM MacChl (ODyHIaMeHTa MaulMHBl M [JIoLagH
€ro IOMOIUBLI;

B) BHOpOM3OJisiliviesi 0OOpPYAOBaHNA;

) H3MEHEHHEM pacnoJIOKeHHus o00pyAOBaHMS;

1) YpDaBHOBeUIUBaHHEM, 0alaHCHPOBKOH H H3MEHEHHeM
gyrHcia OOOPOTOB MalUMHBLI, a TaKKe YCTPOHCTBOM racureseil
KoJseDaHu 1.

1.4, AMOauTyael kojeGaHuid HeCYIIMX KOHCTPYKUHE 31a-
HUA ¥ QYHLAMEHTOB NOJA O0OpYAOBaHUE C AWHAMHYCCKHUMH Ha-
PY3KaMyi ONpefessiloTCsl COOTBETCTBYIOLIMM JAMHaMHYECKUM
pacueToM M0 ACHCTBYIOIUM HOPMATUBHEIM JOKYMEHTAM NpPOEK-
THPOBaHUSl KOHCTPYKIMI; B CAYyYasaAX NPEBLIUCHUS BHUHCIECH-
HBIX aMIJIUTYZA KOJjeGaHuil, JONyCKaeMbiX CaHUTApPHO-THUI'HE-
HUYECKUMH TpeOOBaHUAMH, HANJEKHUT NPHUHHMATh MEpPHI MO
YMEHBIUEHUIO KoJieGaHHH,

B umncjie HOpMATHUBHEIX JOKYMEHTOB, KpoMe Hacrosmux Pe-
komeHAauuii 1 Muerpykunu CH 190-61, kortoprivu cienyer
PYKOBOACTBOBATbCHA [PU [POEKTHPOBAHMH U pacdere, CJe-
Ayoiyge:

a) Anas BUOpom3onsiuuu 000pynoBaHHS — «PYKOBOACTBO IO
NPOEKTHPOBAHUIO BUOPOHM3OMALKMM MaumIMH H O00OpYAOBaHHSAY
(UHUHCK wum. Kyuepenxko. M. Crpoitusgar, 1972);

0) AJs TepekphITUH, NJAOWAZ0K Y 3JaHUd B UEJOM —
«MHCTpYKIMS N0 pacyeTy HeCYLIMX KOHCTPYKUHMH [1POMEIILIEH-
HEIX 3JaHMH M COODYXKEHUH Ha AMHAMUYECKHE HATPY3KM»
(LHHUNCK um. Kyuepenko, M. Crpofivsaar, 1970);

«VIHCTpYKIUMA 1nOo MepaM O0pbObl ¢ BUOpaLHOHHBIMH BO3-
JEeACTBUAMH TEXHOJOTHUYSCKOro 000pyA0BaHHUA NMPH IIPOEKTHPO-
BaHWH 3JaHHM M COOPYIKEHMHM MPOMBIIIEHHOCTH HepyAHbLIX
crpoutesnibibiXx MarepuasoBy (LLHHMIVICK  um. KyuepeHko.
Crpoiuzpar, 1968);

B) s ¢yunamentoB — CHull raasa [1-B.7-70 «®yuna-



MEHTEl MaUIYMH ¢ AMHAMUuecKUMH Harpyakamu. Hopwmel npoex-
TUPOBAHUSAD.

1.5. BuOpongomaaxuy # QopMyomiue MalIMHL AOJKHEI
MeTh rabapHTbl (0e3 BBHICTYNOB B CTOPOHHI) 1O LIMPUHE, He
NpeBLILAOIMEe pasMephl (POPMbI H3rOTOBJAEMBIX U3lleNui OoJee
yem Ha 30—50 cx; B NPOTUBHOM cyiydyae (GOpMB! JOJIKHB! YCTa-
HaBJHBaTLCA HA BUOPONNOWAAKY TaKUM 00pa3oM, YTOOL! 00CY-
XKHBAIOWIHY IepCOHAN MOr CBOOOAHO MOAXOAUTL K (POPMYEeMOMY
H3NENUI0, He Kacasicb IpPH 3TOM BHOPHPYIOIIMX 4YacTeH
YCTaHOBKH.

PacnionoxeHue BUOPOMJIOILAAKU  JOJKHO Ha3HAYaThCH
C TAKUM pacueroM, yToOnl paBouuit Mor paboTtarb, He MOAHU-
Masicb Ha BUOPONJIOIAAKY.

[Ipusimxu y BUOpPONJOIMIaAKY AOAKHE ObITh MUHUMAJbHBIMH
No IIKUPUHE.

[leperpuiTHA NPUAMKOB pEKOMEHAYETCS VYCTPauBaTh U3
JIOCTaTOYHO KECTKUX XKeJjie300eTOHHLIX naut, IlpakTuka mnepe-
KPBITAA [IPUAMKOB PH(VIEHKOR WJHU JepeBAHHBLIM HACTHJIOM I10-
Ka3aJjia, 4YTO TaKHe NepeKphITUsa UMEIOT MOBLIIEHHBIE, YacTO He-
HONYCTUMbIE, KOJeOaHUs,

1.6. OGcay:xuBaoliye NAOLWIAAKH, YCTpauBaeMble JJIs
yno6cTBa paboTel BOKPYr BHOpoarperatoB, PeKOMeHAYETCH
BLIMOJHATL U3 cOOpHOro xenesoleroya. [lepekpriTUsi nJjoma-
NOK cJaefyeT Aenarth U3 COOPHBIX KeJe300eTOHHBIX TNJIHT
(cMm. 11.° 1.5).

1.7. Kpenaenue 0O0cayxuBaomMx IUIOIAJ0K K BHOpH-
PYIOUIUM YacTAM MamMH He JAonycKaercsi., Mexay KOHCTPYK-
LUAMH 3IHaHHH U OOCHAYXHBAIOIHUMHU TJOLAAKAaMHU, ¢ OHHON
CTOPOHHI, U BHOPHUPYIOIUMMH MEXaHM3MaMH, ¢ ApYro#t, HeoOxo-
IUMO YCTPOMCTBO pasAeNAIIIMX IIBOB.

1.8. Pemontr MamuH K 000pyIOBaHMA, BO30YXKAAIOMIHUX
BuOpanuy paboyux Mmect, NOJXKEH NPOU3SBOAUTLCA Ge3 U3MeHe-
HMA KX NPOEKTHBIX JAMHAMHMYECKHX XapaKTePHUCTHK (6e3 H3Me-
HeHUA BeJHMUYMHL! J1e0allaHCOB, KECTKOCTEH MPYXKHUH U T. I.),
[Tocne pemonTa MamIMHL ¥ 060PYOBAHHE HE JOJIKHEI BO3GYXK-
naTh BuOpanuu pabouyux MecT, NpeBHIIaOlIe AOMYycKaeMule,

1.9. PaspaBhuBanue OeTOHHOH cMecH [MpH BUOPUPOBaHHM
JOMKHO TPOM3BOAUTLCS C TIOMOILLIO aBTOMaTH3UPOBAHHLIX
YCTPOMCTB, HCKJIOYAIOIIUX HeNocpeACTBeHHOe ydyacTtue pabo-
YUX B STOH OINEpalHH.

PaspaBHHBaHHe BHOpUpyeMOH OeTOHHO#I cMecu B opme
JofnaTaMH B npollecce BHOpaLMHU 3ampeinaercs.

Ha neficTByIOlIHX HEaBTOMATHM3HUPOBAHHLIX BHOpoarperartax
JonycKaeTcsi pa3paBHMBaHHe BHODHDYeMO#l OETOHHOH cMecH
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C MOMOULLIO CNENUaNbHBIX CKPeOKOB CcHaOMeHHBIX BUOPOU30-
NUPOBAHHBLIMH PYKOSTKaMH.

1.10. Tlpebrianue pabounx Ha BHUOPHUPYIOLIMX YacTaX
Mall¥H M YCTAHOBOK, BUOpAaLMU KOTOPHIX HEOOXOAMMEL IO TEX-
HOJIOFHYECKHUM YCJOBHAM MNPOMU3BOACTBA, 3amnpellaercs. Y po-
BeHb BuOpauui paGouux mJaOUWAf0K, ycTpauBaeMHIX Ha Maiiu-
HAX ¥ PasJUYHLIX MEXaHu3MaX, TakwKe He JOJKeH ObiTh Bpel-
HRIM AJIf 320POBbA JIIOACH.

.11, TlpumeHenue Aansa yupyrux onop BUOPONJIOLLAJIOK U
BUOPON30sLKUKY O00pYIOBaHUS KYCKOB KOHBeHepHBIX JIEHT Kax
OTHENLHBIMU JHUCTAMU, TaK K B BHJE nakera He obecrieuuBaer
HeOOXOZUMON CTeneHu BUOPOU3OJAAINKK B NPUBOAUT, KakK Ipa-
BHJIO, K TOBBLIIIEHHEIM HENONYCTUMBEIM BUOpanusaM pabouyux
MECT.

B c¢BA3H ¢ yKa3aHHBRIM MNPUMEHEHHE KYCKOB KOHBeHepHEIX
JIEHT B KauecTBe YIPYrux onop BuOpPONJOLIAA0K, a TaKkKe JJd

BUODOU3ONALUM APYroro oO0OpYHOBaHUA  HE JONYyCKaercs
(cm. n. 4.1).

2. JUHAMHUYECKUE HAMPY3KH
OT CTPOUTEJ/IbHBIX MALHWXH U MEXAHU3MOB

2.1. Ha 3aBojax xene300eTOHHbIX H3AENUH NpUMEHAETCH
GoMbIIoe KOJMMUECTBO Pa3HOOODA3HLIX MallMH B MEeXaHU3MOB
(BuGporuioiiagky, OeTOHOCMECHTENH, pasjaToyHnie OYHKepa,
103aTOPBl, TPAHCIOPTEPBl U Ip.).

B HacroglneM pasjesie NPHBOAATCS HEKOTOPLIE pPEKOMeHHa-
UHH. N0 ONpeleJIeHHIO NUHAMUUCCKHX HArpy3oKk OT CTPOUTENb-
HBIX MAUIMH, & TaKXKe NePeunCasaioTes XapakTepUCTUKY Mauuy,
Heo0XoAuMbBIe A8 AMHAMKUECKOrO pPacyera CTPOHTEJIbHBIX KOH-
CTPYKIMU ¥ BROPOU30JALMN MaluH!,

CBefleHUss O HeOOXOJAMMBIX XapaKTEPHCTHKAaX MAllUH N03-
BOJIAT IIPOEKTHPOBIUYKAM SJaHUH H COOPYMEHUH NONYUUTH
Yy 34BOJOB-H3rOTOBUTENEd MAWUH HAHHBIE O HUX AJA AdHa-
MHUECKOro pacueTa KOHCTPYKUWH H pemeHus Bompoca o pa-
UHOHANbHBIX METOJaX YMEHBIUeHUsi BpPEIHBIX BHOpauuil,

2.2. i1 BO3MOXHOCTH JMHaMHYeCKOr0 pacdera CTPOH-
TEJIbHBIX KOHCTPYKUMHM M pa3pabOTKH palHOHANBHBIX MEpo-
NPUATHH MO yMEHBIUCHHMIO BPEINHOro AeHCTBHA BHOpAauuil Ha

! Cm. TakKe <PeroMenfaunnn no SKCnepuMeNnTaJibHOMY ONpejeJe-
HHIO ANHAMHUYECKUX XaPaKTePUCTHUK MatiuH TPEAUPUSITHAMYE MallHHOo-
CTpoOuTENbHON npommuinennoctwr HHWWUCK, 1972,
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3/0pOBhe Jofeli, NPOYHOCTL U YCTOHUMBOCTL COOPYIKEHHI,
HOPMaJIbHOE [POXOXKJAEHHE TEeXHOJIOTHYECKOro mnporecca (asas
TEeXHOJOTHUECKUX MPOLECCOB, MPEABABMASIOWKX ONnpeacsieHHbie
OrpaHdyenysl K YpPOBHIO BuOpauuil) HeOOXOAUMBI CJIEAYIOLIHE
JUHAMUYECKHEe XapaKTepUCTUKK MAallUH:

1) KpaTkas XapakTepHUCTHKa pexuMma pabOoThl MallUHBEl ¥
BUIA JIHHaMHUYECKOro BO3JEHCTBHS;

2) BenuuMHa, UanpaBJieHHE ¥ TOUYKA NPUJOKEHHs JHHA-
MHYECKO# Harpyskd (CpeAHel MJIM HODMAaTHBHOH) OT MalIMHLL
py pas’AHUHBIX pexuMax ee paboThl B YCJAOBUAX HOPMAAbHOMN
9KCIIYaTalHH, OTBeyauleld TeXHHYeCKUM TpeboBaHuaM (npu
NOJHOH ¥ YACTHUYHOHU 3arpyske, (Ipy XOJOCTOM XOAe 4 T. n.);

3) 3aKOH MW3MEHEHHS] Harpys3kKkH BO BpeMeHH NpH CTalHo-
HAPHOM 4 OYCKO-OCTAHOBOYHOM peKHUMAax palboThl MalUHbL;

4) yucsio OOOPOTOB BpalllalOIIUXCs YacTel MalUUHBL HJH
YUCJO0 UMKJOB BO3BPATHO-NIOCTYIIATENBLHO ABUXK VLI XCA leTanNel;

D) BeC MallMHBl, BECa U OCHOBHBIE Pa3sMEPLl ABHKYILIUXCSH
yacTeu;

0) sHaueHMst HaubOJbIiel JUHAMUYECKON HArpysKu NpH
ABAPUHHBIX M OCOOBIX YCJOBHAX pabOTHl MALIUHEI C YYETOM
BO3MOMXHOCTH OTKJOHEHHA OT NPUHATHIX CPEAHHX 3HAUYEHHH,
JNEHACTBUTEJIBHREIX BeCOB H pasMepoOB JBHXKYIIHXCH YacTel,
SKCHEHTPULUTETOB, pabouero yucsia 000POTOB MAILKUHLI M T, 1,;

7) NOJIOKEHHE LUEHTpa TAMXKEeCTH MAaMNHE;

8) MOMEHTH HHEPUUH MAIMHLI OTHOCUTEALHO LEHTPANLHLIX
ocei;

9) cKOpOCTH HapacTaHud © YObIBaHHfl 4HCIa 000pPOTOB
MallMHbLl PR €€ NYCKEe W OCTaHOBKE;

10) ocHOBHble raGapuThl MalIMHBEI H rabapUTel OMOPHBIX
Jacren,

MIpumeuanna:l. JauamMmudeckye HArpysKy oT 060pyLOBAHUSA
COCTaBJARIOTCA HAa OCHOBAHMM aHakdu3a padoTbl MamMHE, PACUETOB TO
NAaHHEIM O KHHeMaTHKE ABHIKEHHA AeTaJdel MAaLIMHB U X Maccax, a Tak-
e 9KCIePUMEHTaNbHOI'0 ONpele/ends Ha CneuyuaJdbHbIX CTEeHJaX.

IIng HOMHHAJbLHO YpPaBHOBEIUCHHHIX MawiHH (3JEKTPOLBHIaTEIH,
BEHTRAATOPH K APYyrue cOaNaHcupoBaHHbIe MAIUNHL) Onpeje/IeHre AuHa-
MHUYECKUX HaArpys3ox pacueroM NPON3BOAUTCH [0 JOonNycKaMm Ais Gajau-
CUPOBKH C Y4YETOM PeasibHOH BO3MOMHOCTH pa3bajiaHCHPOBKH NPH DKC-
nayatauun. Jas HeypaBHOBEWEHHKX MaluK (BHOpoouagky, 6eToHO-
cMecuTeNd, BHOpanMOnHBIe LeHTPUpYru ¥ T. I.) pacyeT AMHAMHUUYECKOIl
HaCPY3KH [IPOU3BOAUTCA [O JaHHHWM O MOABHIKHLIX MAaccax C Y4eToM
BO3MOMHBLIX JOMYCKOB,

2. [To sonpocaM onpejeseHusd NMHAMUYECKUX HATPY30K OT npo-
MbllIJIeHHOrO ofopyAoBaHmst cm. «<MHCTPYKIMIO NO ONpejeseHnio AuHa-
MAYECKHUX HArpy3oK OT MAaIIMH, YCTaHaBJHBAaeMHX Ha NepPekPHTUAX
npoMplIenslX saanufy, paspaboranuyio LIHHUWCK nm. Kydvepenko
[ocerpoa CCCP (Crpofinsaar, 1966).



2.3. ITpn npoekTHpOBaHNU CneUUANU3UPOBAHHLIMU Opra-
HH3AUUAMU MeXaHHM3MOB W YCTAaHOBOK (Hanpumep, BUOpOdOpM,
KacceT, WHAMBUAYaJbHbBIX BHOpDONMJOLLALOK X T, M.), BO30YX-
JAIOILMX JHHAMKYeCKHe BO3ACHCTBHA, HeJb3s JONYCKaTh pac-
NpocTpaHeHUs BUOpPaLMHA Ha ONOpPHEIE M NPHUMEIKAIOUINE CTPOH-
TeJbHble KOHCTPYKIUY, a TakKxke Ha paboyve MeCTa OnepaTopoB
STHX MeXaHu3MOB, B npoiecce onbITHOH A0BOAKH MEXaHHU3MOB M
YCTAHOBOK HeoOXxoAaumo oOpalath 0co0oe BHHMaHKHe Ha yMEHb-
IIeHUe AUHAMUYECKUX BO3JCHCTBUM, NepefaloliuXxcss Ha NPHMEL-
Kalolile CTPOUTENbHBIE KOHCTPYKIIMY U pabouyue MecTa, a TaKxe
ONpEAeNATh AHUHAMHUYECKHE XapaKTePUCTMKH MEXaHH3MOB H
YCTaHOBOK.

B nacnopra ykasaHHRIX MalIHH H MEXaHHU3MOB INPOEKTHAasd
OpraHM3anusd, BeAylas pa3paboTKy, LOMXKHA BKJOYATH JAaH-
Hele 0 AUHAMUYECKHMX Harpyskax M XapakTepUCTHKax B COOT-
BEeTCTBHH C 1. 2.2 HacTOsAWMX PekomeHAaLMi.

2.4. Ilpn nuHamMyuyecKOM pacueTe KOHCTPYKIHE pPasyiMuaroT
HOpMAaTHUBHBIE U pacyeTHHIE 3HAUEHUA JUHAMUUECKHX Harpysox.

HopMaTuBHble BeJMUHMHBI AHHAMUYECKHX HarpysoK OT Ma-
INHH [PHHUMAIOTCA MO CPEAHECTAaTHCTUUYECKHUM 3HaYeHHAM

napaMeTPoB,  ONpeAesiolirM  JUHAMHYeCKHe  Harpys-
KM, HJIH 10 HPOEKTHALIM

Ta6bauns | 3HaUCHNAM MacC H TreoMer-

3nauenua Koagdhduuuenta PUYECKHX DPa3MepoB JBHXY-
neperpysku Ky IIMXCH YacTeld MaIUUHL B

Kosppu. COOTBETCTBHH C €e KHHeMa-

uuent me-  THYECKOH CXeMOH H pexu-

THn MaLlAHEbS perpysku

K MOM JBHIKEHUS.
Pacyetnaa  aunamuuyec-
C KOHCTDYKTHBHO Heypas- Kasi Harpy3ka BHIUHCJIAETCS
HOBEGLICHHLEIMH  JBHIKY - ]
HUMUACH YacraMy . . . 1,3 HYTeMu YMHO}KEHHH I'iOI)MEl
MIeHHBIME, a (aKTHye- PY3KH Ha  KO3(PPHUHEHT
CKM HeypaBHOBEIICHHB- Neperpyskn K,, 3HaueHHe
MU JABUXYUIHMHCH 4a-
orama 4 KOTOPOro  MpUBEAeHO B
Taba. 1.

2.0. Jas OGoapumuHCTBA
MalldH JHHAMHYECKHE Harpyskd HU3MEHSIOTCS BO BPEMEHH MO

rapMOHHMYECKHM M NEPHOANYECKUM HErapMOHHUECKHUM 3aKOHAM.
OnHako HEKOTOphle CTPOUTE/IbHbIE MAUIMHLI U MeXaHHU3MbI Ha-
PAAY C YKasaHHBIMH BHJAAMM JUHaMHUYeCKHUX BO3JAcHCTBHH Ha
OTAGJBHBEIX STanax paboTel BO30YKIAIOT WUMIYJLCHBHBIC Ha-

rPY3KH, Hanpumep, B pe3y/bTaTe AOCCTAaTOYHO OBICTPOro 3sa-
10



CPYXEHHUA HWNY PasrpyxeHus, CBOGOAHOrO najeHUs MaTepua-
JIOB, TOJIYKOB ¥ YA4pOB.,

PaBHOMEpPHO Bpalllalolidecss W BO3BPaTHO-NOCTYNATEABHO
JBHKYIIMECA YacT¥ MalMH BO30YXKAAOT rapMOHUYECKUE JUHAa-

MHUYECKHE HarpyskH, aMILINTYJAa KOTOPEIX ONpeEAesieTCss ILEHT-
poOelKHON CUNOH

N =mra?, (1)
rae m -— Macca BpallalMXCcs HJIH BO3BPATHO-IIOCTYIIA-
TEJbHO OBHXKYUINXCA YacTeH MaluKWHBI;

f — SKCHEHTPULMTET BpallAIIMXCA Macc HJIH aM-
NAMTYAQ NOCTYNATENbLHOrO NepeMelieHus UeHTpa

Macc;
JU
® = 3 — KDYroBas uaCTOTA BpAllEHHS Baja MalIMHEL
B Cex™,

n, — 4ucl0 000OpOTOB Baja MamHHEHK B 1| Mmun.
[Ipy nmepHOAMYECKOM HErapMOHHUYECKOM 3aKOHE H3MEHEHHS
BO BpPeMEHH AHHaMMyecKas Harpyska paBHa:

Ply=P(t+T), (2)

rie T — nepuol, u3MeHeHus cuanl P(f). 2ddexr nedcraus
cunsl P(f) onpepensiercs cyMMapHeIM 3ddekToM JeficTBUS
rapMOHHYECKHUX COCTABJSIOLIHX:

A1
P(t)=P0+P1COS(—FI—1P1) +...+
—z-Phcos(k%if-t-— ¢h)+...+ (3)

+ P_ cos (n E%I—t—lpn)

k=ll 2; 3,“. s I,

[apMOHMYECKHE COCTABASAIOLME ONPENeNsioTCsT U3 pPasJo-

JKeHUs nepuoiyueckoi cuinl P(f) B TPUrOHOMETpUUECKHH DAl
Dypbe

34

T

n
. 2Rt
-+ ;} b, sin - (4)

ah.-:—i-afp(t)cos Equ;tdt

R=0,1,2,...,h n;
I



T
bh=_;_§P(z)sin 222

k=1,23,...,1

2nkt

HeficTBue kaxaon cocrasasiomed cuanl P, cos (-;}:—“ —-'tph)
B NpelesiaX ynpyroi craguy pabOTEl KOHCTPYKIHUU NPH JUHEH-
HBIX KOJeDaHHAX MOXKHO pacCMaTpPUBAThH HE3ABUCHUMO Jpyr
OT Apyra.

2.6. Cxema JeHCTBHSI HMHEpPUMOHHBEIX CHJ Ha Hecyinue
CTPOUTRJbHBEIE KOHCTPYKIMY NPHUHUMARTCA NO MOHTAXKHLIM Yep-
TeKaM OOOpYAOBaHUSl, XapaKTePUCTHKH M YHCJEHHbIE 3Haye-
HHUS JUHAMUYECKUX HArpysoK ONnpelessioTCsl TUIIOM MAILUUHEL H
XapaKTepOM CBf3M €€ C NOAJEPKHBAIIIHUMH KOHCTPYKIMSAMHU
(MpH KECTKOH CBA3H [UHAMUYECKUE HArpPY3KU [epefaroTcs

NOJIHOCTBIO, & NIPpU rHOKOA CBA3H ¢ NpUMEHeHHeM BHOPOU30J14-
QUK AMHAMHYEeCKHE Harpys3kKH nepeifaroTcsi 4acTHYHO).

Harpysku ot MexaHu4eckux suéparoposB

2.7. HopMmaTtuBHas [JuUHAMH4YecKas Harpyska (ULeHTpoOex-
Has cuJa), Bo30yxKAaeMasl MeXaHUYeCKUMH BUOpaTOpaMu ¢ Bpa-
AIOWUMUCH SKCUEHTPUYHBIMY Maccamu (AcbanaHcamu) ©Ges

ciBUra QasoBhIX YIJIOB MEXJAY MaccaMd, ONpEACseTCsl BhlI-
paxKeHHeM

n K 9
§
(=1 &
cae K; = g, r; — KUHeTUYeCKU# MOMeHT' {-ro Bubparopa
B KeC:CM;

g, — BeC B3KCIEHTPHYHO HAaCaXKeHHOA (-H
macchl (neBajianca) B ke,

r, — PaccTosiHHe OT OCH BpallleHus 10 LeHT-
pa TsxecTH AebasiaHca B CM;

fi — 4YUCJ0 BHOpPaATOPOB;

1 B aurepaType Ha3nBaeTcs TaKXKe UHOrJAa CTaTHYECKHUM MOMEH-
Tom neGananca.

|2



g = 981 cm/cex? — yckopenne CHABI TAXKECTH;
® = 2nf,=0,100 ny — yraoBas ckopocth BpalieHHs BHOpa-
Topa B cex—! (kpyroBas wuyacrora);
ny — 4ucao oboporoe BuOparopa B 1 mun,
fo — uHucJa0 000poTOB BHOpaTopa B 1 cex.
MeXxannuueckue BUOpPaTOPH! ¢ BPAIAOIUMHUCH IKCUEHTPUY-
HEIMA MaccaMi (neGasancaMd) BO30OYKIAAIOT LEHTPOOSKHYIO

CHJIY, U3MEHAIOLLYIO CBO@ HalpaBJieHHe B MJIOCKOCTH BpallleHHS
nebaganca,

Puc. 1. CxeMa ycTaHOBKH ne0aslaHCOB (3KCLEHTPHUKOB) Mexa-
HHUYECKKX BHOPATOPOB

a— subpaTop ¢ oflHocTopoHduM pebasiaHcoM deHanpaBiaeHHoro Aeficr-

Bus; O--8ulpaToOp HANpPaBIEHHOro AEHCTBUA C CHHXPOHHO Bpalla(OIIHMH-

A B NPOTHBOHOJAOKIILE CTOPOHR BaJlaMM, BO3HYXKAAIOIUMH BEPTUKAJb-
HYIO FapMOIBYECKY) sO3MYIaIonlyio cuay

BepruxanbHas W rOpU3OHTAJIbHAs COCTABJAIOUIME BO3MY-
matoilefi 1eHTpoOeKHON cuabl BuOpaTOopa C OAHOCTOPOHHHME
jebanaHCcaMy U3MEHSIOTCA M0 rapMOHUYECKOMY 33KOHY, a UMeH-
HO: rOpU3OHTaNbHaa cocrasasiowaa N, = N cos of; BepTH-
KajbHasa cocrasadoman Ny = N sin of, rae { — BpeMs B cex
(puc. 1, a). Takne subpaTtopnl, Ha3blBaeMble OJHOBaJILHBLIMH,
BO30YXKAAIOT KOJAED0AHUA UCHTPA TAMXKECTH YCTAHOBKHM B MJIOC-
KOCTH BpaweHus AefajaHca (10 3JUIHNTHUECKOH HJIU KPYrOBOM
TPAEKTOPHH.

Pacuyer [pOH3BOAMTCA Ha MaKCHMaJbHOe (aMIOJUTYAHOE)
3HaueHHe BO3MYLUAKOIWHX CUJ

NV =N; NH =N,

npu 3ToM cuja N, cABHHYTa MO (pase OTHOCHUTEJILHO CHJL Ny
Ha Jt/2.

JInsi nonydeHus HanpaBIEHHOro AeHCTBUR BUOpanuil ycr-
PDaNBalOT YacTo JByXBajbHhle BUOpPaTOpPH c JAebajaHcamu,
CHHXPOHHO BpALaIOMMMHUCS B [POTHBONOJOMKHEIE CTOPOHEI,
[Tpu pacrosoxenun aeGajaHCOB corjacHo puc. l, 6 ropu-
30HTaJAbHLIE COCTABAAIOUIME LHEHTPOOCKHEIX CUJ YPaBHOBELLH-
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BAIOTCH, a2 BEPTHKAJbHBIE CKJIAARIBAIOTCA, Taxue BUOPATOpPH
YacTO NPHUMEHAWTCS B BHOpOMJOIIAZKAX AJdsi BO3OYKIEHHSA
BEPTUKANbHEIX TapMOHHUYECKUX KOJI€OaHUH BCeH IJIOLIALKH.
B aTOM ciyuyae UeHTp TSMKECTH YCTAHOBKH, LEHTP ¥KECTKOCTH
YIPYTUX ONOp M LEHTP THKECTH MJOMajy NOAOWBH (pyHAa-
MEHTa JMOJIXKHBEI HAaXOAWUTLCS Ha BEPTUKAJbHOM JIHHHH, COB-
najamwleii ¢ JHHHeN JeRcTBHUS BO3MyUlalomel cuael, B npotu-
BHOM CJyyae INOMHMMO MOCTYIATeJbHLIX BEPTHKAJbLHBIX KOJe-
OaHuii BO3HHMKAIOT TaK¥Ke BpallaTeJbHble KOJeDaHHS OTHO-
CUTENLHO HEHTpPa THKECTH VCTaHOBKH,

3. IPOEKTUPOBAHUE ®YHIAMEHTOB
NoJ BUBPALLMOHHOE OBOPYNLOBAHMUE
AJ51 ®OPMOBAHMS BETOHHDBIX
U )KEJE3OBETOHHDBIX U3 EJIUM

a) OGuue ykazanus

3.1. Hacrosmuf pasgen cocraBiedH B jpononanenuwe CHull
I1-5.7-70* u pacnpocTpansiercss Ha NPOeKTHpPOBaHHEe (yHIa-
MEHTOB T1OZ BHUOPOIJIOMAAKY H (POPMOBOYHBIE YCTAHOBKH,
BO3MYILAIOIIHE CHUJBI KOTOPLIX HU3MEHSIIOTCA IO CHHYCOHAAJb-
HoMy sakony. Ilpu aToM npeanosaraercs, 4To QYHAAMEHT CHM-
METPHYEH OTHOCUTEJbHO BEpPTHKAJbHOM NJIOCKOCTH, MPOXOAs-
e yepes NPOAOJBHYIO OCb MalllKHLI,

Haubonee wupokoe npuMeHeHHe IJs1 GopmoBaHusi GeTOH-
HblIX ¥ Xe1e300eTOHHBIX U3/IeJIMH B HACTOsIILEeEe BPEMA NOJYUYNJIHU
YCTAHOBKM € BEPTHKAaNALHO HalpaBJeHHBIMH KOJleOaHHAMH,
C KPyroBuIMH KoJieOaHMsIMU' U C FOPM30OHTaNbLHO HanpapJeH-
HEIMH SIPOAVIBHEIME KOJe0aHuaMu.

BepTHKanbHO BAY MOPU3OHTANbHO HanpapJjieHHble KoJjeba-
HHS LUEHTPA TAXKECTH YCTAHOBKHM BO30YXKJAIOTCS NDPH CHUHXPOH-
(HOM BpAaileHHH B [MPOTHBOIIOJNOXHBIE CTOPOHEI OAMHAKOBLIX
nebanancoB. Takue KojaeOaHUsA XapakTepHb! JJIS JBY XBaJbHbIX

BUOPONNOMIAZOK C CHHXPOHU3ATOPOM Y MJIOWIANIOK C FOPU3OH-
TaJbHBIMU KOJeOaHUsAMH,

* Cm. CHull yacrs 11, pasgen B, raara 7. OyHAaMEeHTH MalKH
¢ AMHAMUUCCKUMH Harpyskaman. HopMu npaektupoBavus, § 1. Q6uiue
noaoxenus § 6. PyHIaMEHTH (OPMOBOYHLIX MAaIUKH /s NPOK3BOACTBA
cbopuoro xeaesoberona. Crpomuspar, 1971.

[Tpu pa3/HYHOH KECTKOCTH ONOPHHEIX NPYXHH B BEePTHKAJLEOM
MOPHIOHTAILHOM HAaNpABNEHUAX BOAKUXAIOT HE KPYFOBHE, a 3JJHII-
TRUECKUE KONeOaHUs HEHTPA TAMECTH YCTAaHOBKM ¢ OQabumed aMILAUTY-
104 KOJCOAHRY B HANPABJACHUH MEHbLIUCH MECTKOCTH IPYXHH,
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Kpyroeuie kojieGanus HEHTPa TAMKECTH YCTAHOBKU OOLIYHO
BO30YXKJAI0TCA I1PU BPAIECHHUM OZHOINO HJM HECKOJLKUX Ae-
6anlaHCOB B OAHY CTOPOHY. Kpyrosole kose0aHusl XapaKTepHhi
IJI OAHOBAJbHLIX BHOPONJIOWAAOK M JBYXBaJbHBIX 0e3 CHHX-
POHH3ATOpa.

[lpumvmevwannsd 1. [1py HerapmMoOHHYECKOM 3aKOHE H3MEHEHWS
BEPTHKAJNbHG HaNPaBJeHHOR NePUOAUYECKON CHJIH (PYHKLUKIO, BHIPaAXaI0-
YO 3aBHCHMOCTb BO3MYLLAIOMIEH CWJABI OT BPEMEHH, CAEAYET Pa3JiOXAuUTh
B pAA DPypbe U YYUTHIBATL HepBHA 4YJeHn 2TOro psja.

2. [lpy sulpupoBanuy usjenns BUOPOIWUTOM HJAM BHOPOBKARALLI-
maMy, Ha KOTOPRIX OOKYHO ycTaHaBAuBawTCs BUCpaTOpH HeHanpas-
JEHHOTO JAESHCTBUSI C BpaWAKILEHCHA BO3Mywalowed CUAQH, cllefyer
HMETH B BHAY, UTO FOPHU3OHTAJIEHAA COCTABJAIOMLAN BOSMYVILAOILECH CHJIB]
subparopos BubpomuTa nepegaercs Ha NOALEMHYIO paMy LmiuTa, a Bep-
THKaJAbLHASl COCTaBJfAlOmAas — Ha BubGpupyemoe uspenue. B nepsom
NpUOJNHIKEHUHY MOMHO CHUHTATbh, YTO TCOPH3OHTaJbHLIE COCTARJAIOLIHE
BO3MYIAIOMEX cuJl sBudparopoB BuOposkJIajnmed (hopMOBOYHOR ycTa-
HOBKH A4 BHOPOIIOMAAKH racsTcsl B TeJie 6eTOHa ¥ Ha ONOPHLIE KOH-
CTPYKLHE HE NepejaroTcsa, a BepPTUKAJbHBEIE COCTaBJAAloOmiUEe BOSMY-
IIAIOUIHX CHJ MOJHOCTBIO AePefaloTCs Ha BUOpApyeMoe UsJedue u onop-
HEl€é KOHCTPYKUMKU.

3.2. PyHAaMeHTH BUOpOarperaToB JOMKHE YAOBJACTBOPATE
YCJIOBHUSIM IIPOYHOCTH, YCTOHYHUBOCTH ¥ SKOHOMHYHOCTH, NIPHYEM
AMIJIUTYABl BHIHYXKAEHHBIX KOJe0aHUN MX He JOJKHBI IpeBoC-
XOAUTb BeJMUYHH, YCTaHABJAUBAaeMhIX CAHHTAPHO-rUrHEHHYe-
CKHMH YCJIOBUSIMH,

3.3. Onpenenenuble N0 pacyeTHHIM GOpMyaaM aMIJIATY AL
BHIHYKJIEHHBIX KOJNeOaHul CTPOUTENbHBIX KOHCTPYKUMH 4., Ha
KOTOPLIX HaXOAATCH JIIOAU, He LOJKHEBI NPEBHILATL AONYCKae-
eMOH BEJHUMHEl aMIUIMTYAL KoaebGauuil la, ]

o <X [ag] = lag), (6)

rpe [a,) — Aonyckaemasi aMIJINTYAa KOJdeOaHHH CTPOUTENbHOM
KOHCTPYKIHY (110J1a, MEXAY3Ta’KHOI'O NMepeKphiTHS,
¢yupaMenTa BUOPONJOWIALKY HU Ip.);
[ap] — Honyckaemas ammsauTyjaa ofmux Bubpanu#i Ha
pafoueM MecTe IO CaHHTApPHLIM HOPMaM;

@ — KO3(D(PMUHUEHT, YUYHTHIBAIOLHUH pPHAJ YCJAOBHOCTEH
PacueTHLIX CXeM M BBLIYHCJIEHHS Harpysok, oOrnpe-
fensiemblit o Tabu, 2. [lpu 3TOM, ecau Boamyaromas
Harpyska BO30yKAaeT YUCTO BepTUKAJNBHLIE KOJje-
OaHus, a TaK¥kKe IIpH pacuyere Ge3 yyera BpallarTesb-
HBIX KOJIe0aHH#l 3HAUYeHHA KO3(p(PUUHMEHTa o IMpPH-
HUMaIoTCA MO nepsoMy cayyvaro. Ilpu pacyere ¢ yue-
TOM BpaulaTeJIbHHX KoJeOaHHi (dyHAaMeHTa — [0
BTOpPOMY caydaio (taba. 2),
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TaGanna 2
3unauenus xosddunuenta o

T —

Kosdduuuenr a apu paBodefi wacrore
> 26 ey | < 25 2y
B cayuyae {cMm, 1, 3.18)

X apakTepucTHKA KOHCTPYKWEY

NepBOM ' BTOPOM l fIepPBOM l BTOpPOM

(PYHA2MEeHTR Ha SaBojax eJde-
300€TOHABX H3ACJAHH ¥ NOCTORH-
HEIX TOJUroHax . . . . . . . 1 0,25 0,35 0,5 | 0.7
BpemeHnHrie BHOBL [NPOEKTHPYEMEIE
GyHAAMEHTE Ha CTPOUTEJIbHLIX
njomajKax ¥4 BpPEMEHHRIX TOJH-
COHAX « . v « « v v v a o a 0,6 0,7 0,7 0,8
Cymecteyiomue O¢yHnaameaTs npu
OEHKE JONMYCTHMOCTH UR KoJje-

[locTosiHHBIEe BHOBE NPOEKTHPYyEMEIE ! I

GaHuil o samepam . . . Lo | | |
CrpoutesbHEle KOHCTPYKIHH Mex-

AYSTaXHHMX MepeKpLTHHd H NOJH

NPOMRINVIEHHHX 3fadmid . . . .| 1 l ] 1

Jadanue Ha nPoeKTUposarue

3.4. ns npoexTHpOBaHua QYHAAMEHTOB NOA GOPMOBOYHEIR
YCTaHOBKHU ¥ BUOPONJIOWIAJKY, a TAKKE OCHOBaHUN CTEHAOB AJIS
VILUIOTHeHNA ©OeTOHa ¢ nOMOILLI0 BUOPOBKJAAbIIeH, HaBeCHBIX
BUOpaTOpOB M T, n. HeOOXOAMME! CAEAYIONINE CBEAeHUS:

a) TeXHUYECKHEe XapaKTePHUCTHKU YCTAHOBKM, B TOM HYHCJE
YEepTeXKU C VYKasaHueM pacnojioXKeHHsl aHKepHLIX OoJTOB,
3aKJIaJHHIX AeTajiell, ynpyrux onop, subpaTopoB, KOMMYHHKa-
UMH U 1p.; AJaHHBIE O Bece HeNnOABMXXHLIX U NOABUXKHBIX HacTed,
BCIIOMOraTe/bHbIX MeXaHU3MOB M 0060pYAOBaHUSA (ABHraTtese,
BUGpowMTa, nycroroobpasoBaresnerd, (GOpMLl), a TakKxke OeToHa
U3Jlenus; JaHHbIe O yucye BUOpaTopoB BUGPOLIUTE, BUOPOBKIA-
Iplued, HauOONbIUMX aMIIUTYA KoJeGaHuil BHOPOMNJIOILAAKH
B paboueM pexumMe, KECTKOCTH YIPYrUX Onop B BepTHKaJLHOM
HanpasJ/eHUy ¥ HauMeHbillef uacTOoTe BUOpPUpOBaHHHA OGeToHA
(NpH¥ MOJIMYACTOTHHEIX YCTaHOBKAX);

0) TeXHOJIOrUUecKMe M 3KCNJIyaTauhoHHBe TpeGoBaHus
K (pyHIaMeHTy YCTaHOBKH (HeOOXOIUMOCTh YCTPOHCTBA TOH-
HeJlsl MJIM NpPUSMKa AJs JOCTYyNa K YCTaHOBKE CHH3Y, AOCTyma
K aHKepHBIM 00JTaM M APYrHM 3aKJIaIHBEIM AeTadsM U T, 1.);

B) JaHHBIE O I'eOJIOrMM U MHAPOreoJOrud yHacTka U (pusuxo-
MEXaHHYECKUX CBOMCTBAX TI'PYHTOB OCHOBaHUS,

) npuBa3Kka NPOeKTUPYyeMOro (yHAaMEHTa K 3JAHHIO0 H,
B YACTHOCTH, K (PYHIAMEHTaM IOCJEIHEro,
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YKazanus no npoexTuposaniiio

3.5. ®ynAamMeHTH 001 (QOPMOBOYHBIE MAaIUMHEI B BHOpPO-
NJOMAAKH NPOSKTUPYIOTCH MAacCUBHBIMH B BHIE IJIUT HJH 6Ji0-
KOB, 3ar/iyO/JIeHHBIX B I'pYHT!, U3 GeTOHA NMpPOEKTHOH MapKu He
ke 150, ¢ HeOOXOAUMEBIMH BhIEMKaMM, KOJOALAMH W OTBep-
CTHUAMM JJifd pa3MelleHHss 4YacTed MaMHLl, o0OpYHOBaHMS M
KOMMYHHUKaIMH,

OcHoBHEIe pa3MepHl (hyHAAMEHTa ONpelesAloTCs: pasMepa-
MH YCTAQHOBKH M DaClOJOKEHHEM OMOPHBIX YCTPOUCTB; JAJHHOMN
AHKepHBIX 00JITOB, pacnoOJIOKEHHEM M pa3MepaMu TOHHeJIeH H
KaHaJMOB, NPOXOIALIMX B (PYHAaMEHTe, BEICOTOH Hal3eMHOH
qacTH GVHJIAMEeHTa M TIJYOHHOR 3aJIOXKEHUS €ro MOJOIUBHL,

Pa3MepHl pyHAaMeHTa, ONpe/esicHHbe KOHCTPYKTHBHO, NPO-
BEPAIOTCA PacueToM.

3.6. I'nyOuny sanoxennsa ¢pyHaaMeHTOB 1101 BUOpoOarperarsl
Ha3HayalT B 32BHCHMOCTH:

a) OT PasMEPOB U KOHCTPYKUHUH (DyHAAMEHTa, PaclONOKeH-
HEIX PAJOM C (DYHAAMEHTOM KAaHAJOB M NPUSMKOB, ITyOHHEI
3aJIOKEHUA (QYHAAMEHTOB MNPHMBIKAIONIUX YCTAHOBOK U [Ip.;

6) OT TreOAOTHYECKHUX U CULPOreOJNIOrdYecKuX YCJOBHA
CTPOUTENLHON MJOMAKH; IPY 3TOM B CJIy4yae YCTAHOBKH ManivH
10J, HaBeCaMU WJIH B HEOTaNJINBaeMbIX MOMEINEHHUAX YUUTHIBAIOT
rayOHHY npoMep3aHusi FPYHTAa B COOTBETCTBHU C YKas3aHH-
AMHA JEHCTBYIOILLUX HODM MPOEKTHPOBAHHUSA ECTECTBEHHBIX
OCHOBAaHUH,

[Ipameuanne I'nybuny sasoxenus Qysnamentos Budpo-
arperaToe HasHavaloT HE3aBHCHMO OT BJAUAHUA BuOparuUP OCHOBAHMS
Ha KOHCTPYKUMM 34aHHs; pacnojgoxexue noxows GyHaaMeHTos ycra-
HOBOK U 3JaHHf Ha PA3HBIX OTMETKAaX UPAKTHYECKH HE QKAa3kIBAET BJIH -
HH® Ha HHTEHCHBHOCTL Nepenayn BuOpauuit yepes rpyHT Ha 3JaHue,
BuI3LIBAaEMEIX paborodl ycraHoBOK (BuOGpomaomanox, (HhOPMOBOYHEIX
MAlUXH, CTeHLOB).

3.7. Mexny ¢yunamenrtamu nof sBuOponyomwanku, dyxna-
MEHTaM¥ 104 (OPMOBOUHEIE YCTAHOBKM M KOHCTPYKIUMAMHU 37a-
HUs! (PyHAaMEHTaMM, IJIOIAJKaMH, NOJaM{d H T, I.) CJAEAVeT
yCcTpauBaTh OCaJOYHEIE ILIBHI.

3.8. KomMmyHHKauuH, HNpHMBIKAOIIHE K YCTaHOBKE, He
CJIelyeT KPENHTh KECTKO K OYHJAMEHTY M KOHCTPYKIUAM

1 B cayuae npumMeHeHAss BUOPOH3OJAAUMHM H COOTBETCTBYIOLLErO
oO0CHOBAHHS pacyeToM JONYCKAaeTCss YCTAHOBKA BHODONJAOWIAJLOK HA
MEXAYITAXKHEIX NePeKPhITHAX HJAH NPH YCTAHOBKE HA MNEePBOM 3Taxe
Ha YCHJAGHHYIO OeTOHHYIO HOAroTOBKY O6e3 ycrpoicrsa (YyHJAMEHTOB,
3arjJyoOJieHHHX B TPYHT.
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3MaBUA; B CJIyUae KECTKOro KpernyeHus HeoOXoauMo npenycmar-
puBaTh KOMIIEHCHDYIOLIHE YCTPOHCTBA,

3.9. YcrpoicTBOo pabouHX MeCT HENOCPELCTBEHHO Ha (yH-
AAMEHTe JIOJIXKHO BHIMOJIHSTBCA B BHJE JKECTKHX MMOCTAMEHTOB
Oe3 ru0KKX HAaCTHJOB (HOMATHIX, U3 pudsieno# cranu u T. 0.).
Oanaxko, ecnn konebanust pabouux MecT OYAYT NPEBHIUATEH
JONyCKaeMble CAHUTApDHBIME HOpMamH, CJefYyeT YCTpauBaTb
acCHBHO-BUOPOM30JUPOBAHHEIE INJIOIIAAKH,

YCTPOUCTBO OOCAYKHBAOIKUX I[JOWAA0K  JAONYCKaeTcs
TOJBKO B NOPSAJKE HCKJIOUEHHS: NMPH OTCYTCTBHH CBA3U C KOH-
CTPYKUHUAMH YCTAHOBOK H IPHU YCJOBHU MMACCHBHOH BHOpPOH30-
AU paboOuUX MECT, HaIEKHOCTh KOTOPOH MOATBEPIKAAETCS
pacyeToM, a8 TaKXe MPH HaAUYUM TeXHUYeCKOro ¥ 3KOHOMH-

YEeCKOro OOOCHOBAHHSl 11e/1IeCOOOPa3HOCTH TAKOro peIlIeHHs,

[Ipumeu anue. Ilpuy xacceTnoM meToxe (OpMOBAHUSA uU3Lehuil
ofcayxupawmue nJAOMAILKH BOKPYr KacCeT AOMXKHE obaajarb Heol-
XOAMMOM HECTKOCTHIO ¥ HE XOJMKHL MMETh CBfi3efl C KOHCTPYKLUAMMH
Kaccer. Y CTPOHCTBO OOCAYKHUBAIOWUX MJOLIAA0K, 3aKpEeNJIeHHLIX' Ha

CTEeHAX KacceTHhiX (opm, 3anpemaercsa. Hactuan o6CaAyxuBalom ux

NJOIAJK0K BOKPYI KacCeT CJhaeAYET YyCTpauBaTb "3 XeJe300eTOHHLIX
JUT.

3.10. Ins yMeHbmieHHs1 BUOpauuii KOHCTPYKUUE 31aHuUA

(cTeH, mepekpuITMH, noJa U T. A.), BO3HHKAOWUX npu padore
(OPMOBOYHBEIX YCTAaHOBOK, YMJIOTHeHHe OeTOHa Ha KOTOPLIX
NPOU3BOZUTCS NMOBEPXHOCTHON BUOpauuell U ¢ MOMOIIbIO BUOPO-

BKJaJpIIed, peKOMeHAYyeTca (opMy ¢ H3JeaueM BUOPOHU30JIH-
POBaTh, YCTAHABJKBAS €€ Ha YIPYTrue Onophl, a HE Ha JKECTKHE

(cM. nn. 4.4; 4.5). Koadbunuent nepenauu jpisi GopMei ¢ Usje-
JIMeM PEKOMEHIYeTCs1 NPUHHMMATh PaBHLIM:

p=—— = o (7

rle A — KpPYyrosasi yacToTa COOCTBEHHBLIX BepTHKa/NbHEIX KoOJe-
6aHui BHOPOU3OJHPOBAHHON (DOPMEL.

Pacuer chyndamenrosa

3.11. Pacuer ¢ynsamenToB noj BuGponiomasku u Gopmo-
BOYHEIC YCTAHOBKH CBOJAUTCA K IIPOBEpKe:

a) aMIJIUTYJ BBIHYXJICHHHIX KoJeOaHui;

6) NPOYHOCTH OTAEJBLHLIX HEMAaCCHUBHBIX JIEMEHTOB (PYyHzAa-
MeHTa (KOHcoJieH, 0asoK, IJHT H T. A.), 4 TaKXKe Y4YacTKOB

dyHAamMenTa B MeCcTax mnepejayd COCPEJOTOYEHHHIX Harpysok;
B) JlaBjeHul, nepelaBacMbiX (PyHAAMEHTOM Ha T'PYHT,
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3.12. Pacuer ocHOBaHHI NMOX CTEHAR! CBOAMTCA K NPOBepKe
aMNJHUTYL BbIHYXKICHHBIX KOJseOaHHi ¥ JaBjeHHH, repefaBae-
MBIX Ha TDYHT.

3.13. Ha3sunaueHue pasmepoB (hyHAaMeHTa U NpPOBEPKA aMil-
JUTYA BhIHYXKACHHBIX KOJe0aHH# NMPOHU3BOAATCH MO HOPMAaTHB-
HbIM Harpyskaw, NpH 3TOM LaBJIeHHe HA OCHOBAHUE OlpeleIdoT
TOJLKO OT CTATHHUECKWX HArpy3oK: Beca (pyHJAameHTa, Beca 3a-
CBEINKM HaJ| ero oope3aMu, Beca YCTAaHOBJEHHOro Ha (h)yHIAMEHT
oGopyRoBaHus ¥ Beca (opMmyemoro OeToHa.

3.14. Harpysku Ha (pyHJAMEHT pasiefsiloTCA Ha MOCTOSH-
Hhle U BpeMeHHhie, K mNOCTOSIHHBIM HarpyskaM OTHOCSATCS:
BeC (PyHJaMeHTa W TPYHTa, Jexalero na ero obpesax, Bec
00opyAOBaHUS,

K BpeMeHHEIM Harpyskam OTHOCATCS MaKCHMAJbHEIE BeJIH-
YMHBI HaArpysoK, CHCTEMaTHYeCKM BO3HHKawLlue NpH pabore
0GOpYAOBaHHUA, a TaKXKe MOHTaKHEIe Harpyskul,

3.15. CoOcTBeHHLbIl Bec MyHAAMEHTa M FPYHTa, JEXKAILEro
Ha ero obpesax, OnpeledisiioT NO MpPexBapUTeNbHLIM pasMepam
dyngamenta. Bec oGopyaoBaHus npuHUMaeTCs N0 3aJaHHUIO
Ha NPOEKTHPOBaHMUeE,

Harpysky or Beca 00OpyAOBaHUA [PHHHUMAIOT:

a) NMpHW ONnpelesieHNN JAaBJIeHUS Ha TPYHT — B BHJE COCpe-
JIOTOYEHHBIX CHJI;

0) npy mpoBepKe MNPOYHOCTH B CEUEHHAX OCHOBHOrO Mac-
cuBa (YHIAAMEHTA HJIM OTHEJBLHBEIX 3/JeMEHTOB ero — pPaBHO-
MEPHO pacnpefesieHHON M0 (akTUUeCKOW MJIOLAaAU OnupaHus
oGopyaoBaHusl,

3.16. Harpyska Ha nOAAEpPKHUBAIOILYI0 KOHCTPYKILHIO
OT BHOpOIJIONIAAKY ¥JW (POPMOBOYHOHW MALIKMHBI C YNPYruM
ONMpPaHMEM BKJIOYAaeT Harpys3ky OT HENOABHIKHEIX YacTeH
YCTaHOBKHM (OTOpHEIE KOHCTPYKLMH, BCIIOMOrarejibHOe 06opy-
JOBaHME U AP.) ¥ HArpysKy OT NOABYXKHEIX yacTeil (CTOM BUOPO-
IOIAAKH, GopMa, BHOPOUIUT, NYCTOTOOOpasoBaread, OeTOH
M3eJIUS H T. II.).

Harpyska OT nmoABuXHKIX (MOAPECCOPEHHBIX) YacTeidl ycra-
HOBKH MNPUJOKEHA B MECTaX pAacCroNOXKeHUA YOPYTUX Onop
(onopuelX npyxuH). OHa AEJUTCA HA CTATHYECKYIO M LU-
HaMHYECKY10.,

Cratuueckas Harpyska, IlepefaBaeMas ONOPHOM KOHCT-
DYKUHH, PaBHA BECY MNOABHMKHBLIX YaCTeHd YCTAHOBKH (BKJIO-
yasi BeC H3AeausaA H (OpPMEI).

L Beauurum R pacnpefieneHne MOHTAXHEIX HArPy30K YKashIBalOT:
cA B TEXHOJOIHYECKOM 3ajaHUH.
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Pacnipejenenre peca NMOABMKHLIX YacTelfi YCTAHOBKY MEXIY
OTACJBHBIMH YIPYTHMH ONOpaMH 3aBHCHUT OT IOJIOKEHHA LEHT-
pa KECTKOCTH ONOPHBEIX MPYXKHH, lIpH HaxoxJeHUH LEHTpa
TAMXKECTH NOABMXKHBLIX YaCTed Ha OAHOH BEPTHKAAM ¢ LEHTPOM
KECTKOCTH OINOPHHIX NPYXKMH CTaTHyecKas Ocajka IPYKHUH
6yler ONHHaKOBOK M onpelenasiercsi (opMmyJoH

6 —_ Qﬂ-q . (8)
I KIIJI
rie Qu.« — Bec TMOABHXHBIX uacTefi YCTaHOBKH B M,

n
K, = DK, — X03QOHUUMEHT KeCTKOCTH OHOPHBIX NPYIKUH
1

CTOJIA BUOPONAOMIAJKY B BEePTHKAJLHOM Ha-
NpaBJeHUd B mc/m;

Ky, — KO3(pPUUHEHT XEeCTKOCTH I~i ONOPHOH MPYKHU-
HBl CTOJIda BHOPOIJIOWIAAKY B mc/M.

Harpyska, nepefaBsaemas 1npy:xuHOH, OyAET ONpeaeaaThCs
dopmyJioH

Niq) = Kin 61' (9)

[Ipr HecOBnaJeHUU LEHTPA TANKECTH C IEHTPOM IKECTKOCTH

CTaTHYecKas Ocajka JaHHOH ONOPHOH NMPYXKHUHLI ONpeAe/sieTCs]
(popmyJioH

0; =0y -+ Oy (10)

rae O, — cTaTHueckas ocajJika ONOPHON NPYXKHHEI B IIPEAMOJIO-
KEHUHM, YTO LEHTP THXKECTH HaXOAUTCA Ha OJHOM

BePTHKAJbHOU JIMHHUH C IEHTPOM XKECTKOCTH;
8;a — cTaTHuecKas ocajxa ONOPHOH NPYKHUHBEL B M, BHI3-
BaHHasg MOMeHTOM M = Q.4 X; NOpH 3TOM 3HAK

IJIIOC COOTBETCTBYET CXKATHIO IIPYKHHLI,

X — PacCTOsIHHe MeXIYy HEHTPOM THMKECTH NOABUIKHEIX
yacTed NJOLIAAKHY KM LEHTPOM KECTKOCTH OINOPHLIX

IPYXKHUH B M.
HopmaruBHAs JUHAMHUECKasi Harpyska' Ha NOJJEp:KHBao-

LIYIO KOHCTPYKIHMIO onpenensercs (GpopMmyJion

} Tipu XeCTKOM ONHPaHHK (HOPMOBOTHOP MAIIKHE Ha NOANEDXKH-

BAIOILYI0O KOHCTPYKIMIO HEepenaercs Bcid JHHaMUyeckKas CuJ/JAa, BO30YK-
jaemass BuOparopamu.
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Ny

NV@“_—"T—_Q__'—:%K[UI’ (11)
— | —1
(s
rae a; — aMnauTyja xojaebaHuil BHOpoONJIONIA-

KM B paboueM pexumMe B. M;
® = 2nf, = 0,106n, — HauMeHbIIas Kpyrosas uacToTa BHG-

pUpOBaHHs OeTOHa, Ha KOTOPYIO pac-
CUMTAHA YCTAaHOBKA, B cCexk 1

fo — HauMeHbIIasg 4YacTOT2a BHOPHPOBAHHSA
OeToHa B ay;

fy — HaumeHbIuee (IPH NOJUYACTOTHHX BUG-
paTopax) uucyio 000poTOB BHOpaTOpa
B 1 mun;

K
Ayg = !/ i — Kpyrosas yacTora' COGCTBEHHEIX Bep-
a. 4

THKaJbHKIX KOJebaHHA noapeccopeH-
HOW YCTAHOBKH B CeK™;

My o = Q—‘;—"E‘ — Macca NOABMXKHBIX uyacTefl YCTaHOBKH

B mc-cex®/ m;
g = 9,81 m/cex® — ycropeHye CHJBI THXKECTH.

0) Onpepenenre aMIINTYA BHIHYIKIAEHHDBIX KoJeOaHHui
(pyHAAMEHTOB NOA BHOPONJAOILAAKY
BJINn ¢OPMOBOYHLIE YCTAHOBKHU

3.17. AMIJINTYAR BHHYXKACHHLIX Kojnebanu# GyHAAMEHTOB
OnpelesdloTCs IpU HauboJiee HEBHI'OAHOM COYETAaHHUHM HUHa-
MHUYECKHX Harpy3oK, BO3HMKAIOIUX IIpH HOPMAJbHOM CTa-
LHOHAPDHOM pexHMe 3KcrJiyarauuu, llpu sTom auHamHYyecKue
Harpy3Ky ONpefesadroTcsl B NPEANONIONRKEeHNH HEBLITORHOrO coye-
TaHuss (a3 paboThl BUOPOBO3OYKAAIOUIMX MEXaHU3MOB (Ha-
npuMep, BCe MeXaHU3MBI palboTaioT B OAHOH (a3e; yacTb Mexa-
HU3MOB paboTaeT B MpPOTHBOGdAse U T. I.).

Bubponaiouw,adKu ¢ 8epTUKAALHO HARPABACHHbBIMU
Koiebanuamu

3.18. Ilpu onpeneneHUH aMIJIUTYA BREIHYXIEGHHHIX KoJeOa-

Hull QyngamMenTa noA BHOPOIJIOMIAAKY HJIM (GOPMOBOYHYIO
YCTAaHOBKY € BepTHKAJbHO HANPaBJEHHLEIMH KOJe0aHUSIMU CJIe-

1 Yeym Gosbmre 4acToTa COOCTBEHHEIX KoaeGaHufl OAOMARKR Ay, TEM
6osbLIag AMHAMHYECKAs Harpy3kKa nepejgaerca Ha HOAASPIKUBAIOUWYIO
KOHCTPYKUKIO.
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KyeT pasAwuaTth Cjefyolye IBa cjydas YCTaHOBKM BUOpO-
NJOIIAAKM Ha dyHaMeHT!,

Hepewiii caywail (puc. 2, a), LIeHTpP TAXKECTH HENOABHKHBIX
gacTell ycTaHOBKH (0,) ¥ HEHTP TSKECTH WIOLIAAKH MOAOLIBLI
¢yunamenta (0g) HaxXOoATCA HA JUHUH JIeACTBUS BepTHUKa/b-
HOH COCTaBJAIOmEH pPaBHOAEACTBYIOIEH BO3MYILAIOMIMX CHJI®,
NPOXOAALIEH Yepe3 HEHTP KECTKOCTH ONOPHBIX NPYXKHH BHOPO-
naomangkua (0,).

a) N,

N/ Y/ A
1

Y /

{

{ : ?
& "r- \‘. ,‘.. 3 3\ .\' y \ /,K

Puc., 2. Cxemun ycTaBOBKE Ha dyHAaMeHT BUODONJOMAZOK C BEPTHKAJb-
HO HanmpaBJIEHHOH BO3MYUIAIOMIEH CHJIOH

a—nepep caydadt ondpaHHa njaomafkn Ha dbyHAameut; 6 —BTOpoR cJaynad ond-
palus Ha byHAOMEHT

Bmopod caywail (puc, 2, 6). LIeHTp TAMXKECTH HENOABHKHEIX
yacTed YCTAHOBKH M LEHTD THMKECTH NJIOAAH NOJOLIBLI (DYH-
nzameHra (Og) He HAXOAATCSA HA JHUHHUU JeHACTBUS BepTHKaJbHOU
COCTaBJIAIOLEH PaBHOACHCTBYIOILEH BO3MYINAIOLIMX CHII.

Ilpn BuGpomiOmAAKax C BePTHKAJbHO HampaBJeHHBIMH
KoNeOaHHAMH B NEePBOM CJyyae BO3HHUKAIOT YHUCTO BEPTHKAJb-

! Yipennonaraercs, ato hyHnameHT ¥ BuOpOArperaT CUMMETPH4HE)
OTHOCHTEJIbHO BEPTUKAJLHON NJOCKQCTH, NPOXOflel yepes NMPOJOJib-
HYIO OCh MAUIUHBEI. Y KA3aHHOE 03HAY AT, UTO LEHTDP THMECTH HEIOLBHXK-
HEIX wacTedl ycTaHOBKH ((pyHZamMeHTa, I'pyHTa Ha ero obpesax, Henoj-
BAJKHEIX yacTedl BuOpomJOmajKK® ¥ BCHoMOraresbHOro o6opyAoBaHus),
LEHTP THAMXECTH NJOmMAAM NOAOWIBH GYHAAMEHTa, LEHTP XECTKOCTH
YOpyrux onop BHODONJOmEAKH X BEePTHKAJbHAasg COCTABJAAIOLLASL paB-
HOJeHCTBYIOmEe BO3MYLIAIOWMX CHUJ HaXOAsTCH B 3TOH BePTHKANABHON
[MJIOCKOCTH.

4 JlpoxexaeHne BepTHKAJBHOH COCTAaBJSIOMER paBHOAEHACTBYIO-
el BO3MYIIAIOMUX CHJ uepe3 UEHTP KECTKOCTH ONOPHHX IIPYMKHH
o0yCAOBANBACTCSH TEXHONOTUYECKUMHE TpeOOBAHNSIMH DABEHCTBA aMNJIH-
TYA KoJebaHH¥ Bcex TO4eK crodia BuOpomJjouiajnki,

B cayuae, ecqim BepTHKaJbHasA COCTaBJAfAIOIAS BO3MYMAIOMMUX CHJ
He MPOXOXHT Wepe3 LUEHTP KECTKOCTH ONOPHEIX NPYXKHH, TO Ha (yHIa-
MEHT BHOpONJIOMAnKH MOMHMMO BEPTHKAJAbLHON CHJR MepejaeTcs BO3MY-

marmmui momeHT. PacueT ¢yuzameHTa NpPH STOM NPOU3BOLHTCHS 110
BTOPOMY cCJaYyHYal0,
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HEle KoJebaHUust QyHJAMeHTa, a BO BTOPOM cjayuae NOMHMO Bep
THKaJbHLIX KOJieOaHU#l BO3OYKIAIOTCA BpallaTeJbHBIE KOJIE
Ganusi.

3.19. B nepsBoM clyyae YCTAHOBKH BHOPONJIOILAJKU C Bep-
TUKANLHO HANpPaBJeHHRIMH KOneGaHUAMU HAa (YHAAMEHT BCe
TOUKY ero KoJe6/ores B OAHOH ¢ase ¢ OAMHAKOBOH aMIJIUTYAOH
(UUCTO BepTHKaNAbHBe kKoaeGanuda). [Ipubnuxennoe sHadenue
aMIIMTYAbl KOJEeOaHUE gy, onpejensercs no gopmyde

N
oy, = m;{l
Kz (—"""’ p— 1 )
A2,
1S [ "FCIJ = Qlf qK 18 HOpMaTHBHaH BepTHKaJIbHaH COCTaBJaA-

ollasi BO3MYLIAIOLIMX CHJ B ¢, mepe-
JAOIMUXCA 4Yepe3 YIpyrue omnopel Ha
dyHLaMenT BUOPONJIOLIANKY B IIpejIo-
JIOXKEHHUH, UTO Ag, & 0%

K — KUHeTH4eCKMH# MOMEHT Je0OaJsiaHCOB!
B MC: M;

, (12)

Ay = '/ % — KpyroBas d4acTora COGCTBEHHEIX Bep-

® "
TUKAJbHLIX KoJeOaHui yHIaMeHTa
B ceKt;

K, = Fy C, — K03}hHUIHEHT KECTKOCTH €CTECTBEHHOI'O OCHO:
BaHUs (PYHJaMEHTa NPH PABHOMEPHOM CXKAaTHH
B mc/m; |
C, — KO3(pHUHEHT ynpyroro paBHOMEPHOrO Cxa-
THA T'PYHTA OCHOBaHMA (yHAAMEeHTa BHOpO-
maomanxky B me/m®, onpenensempid no CHull

[1-B.7-70;
Fy — myomaip nojowskl (QyHmamMeHTa B Mm%
Q
My = — — Macca ¢yHnamMeHTa, rpyHTa Ha ero o0pesax,

HEMOAPECCOPEHHRIX YacTed BHODOIJIOIAAKYA U
BCIIOMOraTeJIbHOrO 0G0PYAOBAHUA B MC CeK2/ m;
Q=Qy+Qu.— BEC HENONBUIKHLIX qacTed YCTAHOBKH B M,
Qp — Bec pyHiaMeHTa W rpyHTa Ha ero o0pesax B mc;
Qs — BeC HENOAPECCOPEHHRIX (HEMOABMMXHLIX) Yac-
crefi BUOPOMJIOLIAAKH H BCIOMOraTeNLHOIO

0o00OpyZIOBaHUA B mc,

L CM. ccuaky Ha cTp. 12,



Dojlee TOYHOe 3HAUGHWE AMNOJUTYAR! BLHIHYKIASHHRIX Bep-

THKAJBbHBEIX KoJjeDaHuR (dyHIaMeHTa BUODONJOLAAKH a@,, B M
onpejgensercs no ¢opmyde

O Km;; NV
2 ®? 2
(=) (i) ()

3.20. AMnauTyasl BepPTHKAJNbHBEIX BBEIHYKIEHHBIX KoJeda-
Hul (QyHAaMeHTa BUODOIIOIMAAKA WJIH (OPMOBOYHOH MaIIMHKBI
BO BTOPOM CJIyuae IPH HECOBNAJEHUHU UEHTpa XKeCTKOCTH ynpy-

I'HX ONOP C LEHTPOM TSAKECTH HEMOABHKHKIX YACTeH YCTaHOBKM
onpefendaoTes 1o (opmyJe

. (13)

Q3 == Iaoz l -+ |(Pay Xoi Ir (14)

rae a,, — aMIJUTyIa BePTHKaAbHLIX KojeOanul (B #) neHrpa
TAXKECTH HENOABUKHBIX YaCTeH YCTaHOBKH, oOnpe-

genasemass no Qgopmynae (12) uau (13);
Poy — AMIVINTYAA BPAILATENbHLIX KOMEOAHUA HENOABUXK-~
HHIX YacTel YCTAHOBKHM B paJBaHaX OTHOCHTENLHO
TOPU3OHTANBHOM OCH, [NpPOXOojauell uepes UX

LHEHTP  TAMECTH [epPHeHJUKYJASIPHO IJOCKOCTH
KonefaHui;

X,y — paccTosgHue (B M) OT LEHTPA TSKECTH BIOJAL OCH

(TPONOALHOH OCH NJOLLAJKH) 0 TOYKM, aMIJIUTY 12
KOTOPOH OIpeAeseTcs.

AMnuuTyna BpaiaTeJabHbIX KOJeOanui @,, OnpelensieTcs
no dopmyde

x—Mp ©2) M
Poy = s ;)m ) ’ (1D)

Nye,

raie M = -—-—-(-D-——j—g—-—- — BO3MYUAIOMKMA MOMEHT B mC: M, PaB-
() ™

Aan
HBIA MOMEHTY BO3MYILAOIINX CUA,
nepefaromuxcsa Ha (QYHAAMEHT, OTHO-
CUTEJIbHO FOPH3OHTAJBHON OCH, Npo
XOASIUEH Uepe3 USHTP THKECTH He-
MOABMXKHBEIX YaCTeH YCTAHOBKHU Mep-
NeHAUKYAAPHO JOCKOCTH KOJieDaHui,
€, — DKCLEHTPHUUTET BO3MYIIAIOIIUX CHJ
OTHOCHUTE/IbHO LEHTPA TSXKECTH B x.

4



[pu sTom
A =My 00" —(Ko My, +K, #* My +K_0) 02+ K, K,. (16)

3neck K,=C, Fy — KO3(D(HIHEHT KECTKOCTH €CTeCTBEHHOrO
OCHOBAHUA (QyHJaMeHT2 MPHX VYIpYyroMm
PaBHOMEDHOM CJBHre B mc/m;
Ko=Cod , — KO3DHUIUEHT IKECTKOCTH €CTECTBEHHOrO
OCHOBaHMsl QYHAAMEHTa IIPH YOPYroM IIO-
BOPOTE IMOACIUBAE PYyHIAAMEHTA OTHOCUTE/Ib-
HO rOpH3OHTAJBHOH OCH (HepaBHOMEpHOe
CXKaTHe) B Mmce Mm;
C,,Co — KO3DPUIMEHTE YNpPYroro paBHOMEPHOTrO
CABHMIa Y HepaBHOMEPHOrQ CXKATHA IpyHTA
B mc/m3, onpenensemple mno CHuall
[1-B.7-70;

0 — MOMeHT wuHepuMm Macchl (GYHAAMEHTa,
FPYHTA Ha ero of0pe3ax ¥ HENOABHXKHBIX
(HenmozpeccOpeHHBIX) YacTel YCTaHOBKH OT-
HOCUTEJILHO OCH, IIPOXCASLIER yepe3 LeHTp
TAXKECTH NEePIeHAUKYJSAPHO MJOCKOCTH
KosneGaHuilt B mc.m- cex?;

® — HauMeHbLIass KPyrosass 4acrora BHOpH-
poBaHus 0eToHa B cex 1

h — paccTosiHMe OT IeHTpa TAXKECTH Henox-
BIIKHEIX yacTed ycTaHOBKY (DyHIaMeHT,
rpyHT, 000pYJ0BaHHe) 10 NOAOMBEI (hYH-
JlamMeHTa B M.

J § — MOMEHT MHEPIMH IJIOIAAH MOLOMBEL (yH-
faMeHTa B M4,

Bubponaou,adku ¢ npodossHblMU 20PUSOHTAALHO
HANPABACHHIMU KOAeDAHUAMY

3.21. JIas puOponomazoK ¢ NPOAOJbHLIMH TFOPH3OHTANb
HO HanpaBJeHHLIMH KOJIeOAHHAMH BeJHYHHA JAHHAMUYECKON
FOPH30OHTAJbHOK CHJHI, Nepejaolmencs Ha QyHJaMenT, 3aBH-
CHT OT KOHCTPYKUHMH ONOD IJIOLIAAKH,

a) IIpm ycTpoficTBe OnOp B BHAE NOJABMIKHBIX KATKOBLIX
[IapHUPOB (pHC. 3, @) BeNMYMHA MOPHSOHTANBHOM CHIIBI M.,
nepepaomeiica Ha ¢pyHjaMenT npu KojgebaHusx BUOpOIJIONAz~
KU, ONpeJeNsieTCA CHJAOH TPEeHHA KayeHHA IIAapHHUPOB II0 ILIO-
CKOCTH (PyHAaMeHTa
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H'rp":k'rp Qu.ar (17)

rae  R,, — KO3(DOhUUHEHT TpEHHs KauyeHus IapHHPOB;
Qu.« — Bec NOABHXHHLIX HacTel BUOPONJIOMAAKH, H3IE-
aua 1 QOpMEL.
[Ippumesanne Jag yueHbIIEHAS TOPHSORTAJLHOH CHJAR,
nepeawmefica Ha GyHRAMEHT NPH I'OPHSOHTAJLHHX KoJe0aHHAX BHO-

PONJIOIAKKH, Lelecoo6pasHO yMenbluaTh kospduumedr TpeHud. Ilpu-
MEHAIoWMeCs HHOTAA B NPAKTHKE YHPYTAe NMOAKJAAAKHM OO LHAJAHAPH-

12
a) 5 5) Qn/ Qan
- |
g /i 5 Qnn e

Ne [T Kxap Hup
—_—w=r - ¥ ] kb .

S § | ot Aﬁ
V7R E Y
g S PR
T

Y IR T

8nnliL8nn Pge. 3. CxeMm YyCTaHOBKH HA
H 'F“"n byaAaMeHT suOpPONJOIIANROK O

rOPUSOHTAJILHO HanpaBleHHLIMU
NPOROABHEIME KOJXeGaHUAMHE

@ —fa WAaPERPHO-NIOABPHKALR KaTySHX
Criopax; 6 —Ha WAapARPHO-MO{BAKHLIX
KaTyaux onopax ¢ ynpyroit ropusoH-
TaapHOR CBA3LI0O Mexay sBrOpondo-
maAKoR B OYHZaMEHTOM; &-—H3 miape
HAPHMX OIOpax ¢ VapYTUMH [OpPHIOH-
TaJbHLIMA CBS3HMH

QeCKHe KATKH ONOP M3 KYCKOR TPAHCHOPTEPHHX JEHT HePauHOHAALHE,

NOCKOJbKY OHE NPHUBOAAT K HEepPefade SHAUUTENBHHX FOPH3OHTANLHEIX
CHJ HA (QyHIaMeHr.

6) IIpu mapHUpHO-NIOABHMKHEIX KaTKOBEIX OHODax M HaJlu-
YUM YNPYIOfl FOPH30HTANBLHOM CBA3H MEXKAY BHOPONJIOMIAZKOM
1 QynaameHToMm (pHc. 3, 6) Ha PyHIaMEHT NepelarTCa: ropH-
30HTaJIbHasA CHJIa, OnpefesasieMas CHJIOH TpeHHs KaueHus (17),
U FOPH3OHTAJNbHas CUJa OT YIPYroi CBA3H

Hynp = K znp Qg (18)
26



rae K g, — KO3h()UIHEHT XKeCTKOCTH YNpyrod TropH30HTab:
HOH (B HanpaBJeHHH OCH X) CBs3H BHOpONJOLIak-
KH ¢ (pyHZaMeHTOM B mc/m;
Q. — aMINIUTYJa TODU3OHTaNbHEIX KojJeGaHUuit BHGpPO-
MJIOIAAKU B M.

B) IIpd ynpyrux ropusoHTANbLHLIX CBA3AX MeXKIy BHOpO-
nJaoWwanikon U ¢(yHJaMeHTOM (HanmpuMmep, B BHAE omnop, obia-
JlaloMUX FOPU3OHTAJNBHOR YINPYrocThio, pUc, 3, 8) Ha QyHzaa-
MEHT NePelaloTCs T'OpPH3OHTAJbHEIE CHJIBI, ONpele/isieMbla
¢opmyJioH

N
Hypp = o 32 =8y Keenps (19)
e—]
()
e Apa == Z’““P — Kpyroeasi 4actora (napuuaipHas) cob-
.49

CTBEHHBIX TOPH30HTAJbHEIX (IIPOJOJb-
HbIX) KoJieOaHMH  BHODONJIOIAAKH

B cex—!;
M, = Qu.n_ _ yacea NOABMXKHEIX 4acTel YyCTaHOBKU
g B MC-CeK:|M;

g ~—YCKOPEHHE CHJIE TSKECTH.
3.22. AMIOVINTYZA BBEIHYKJICHHRIX KoJieGauufh -8 TOukwH
dyHaamenTa BUOPOMIOMAAKHU C NMPOLOJABHBIMH [OPU3OHTANLHO
HanpapJIeHHLIMU KOJeGauusaMu onpeaenserca ¢opmynoi

ay =Y &+ an, (20)

I Q4= X0i{Poy — AMIVIUTYAA BEPTHKAJbHOH COCTaB-
JAomed KoaebaHHui;
Uy =Bl |Poy20s| — AMIIIHTYA TOPH3OHTANBHOH COC-
TaBAsIIOUIeH KoaeOaHUE:
Qo — AMIVIHTYJA FOPH3OHTANBHBIX KOJie-
Gauuit uenTpa Taxkectu O, dynzua-
MEHT2a H HeNnOABMXKHHIX (Hemonpec-
COPEHHRIX) YacTell YCTAHOBKHM;
$Poy — AMIUIATYZA BpallaTeNbHLIX KoJelba-
HUA (PYHAAMEHTa OTHOCHTENbHO rO-
PH3OHTAJIBHOH OCH, npoxoisaniel
yepes LeHTp TAXec™ O, ¢ynaa-
MEHTa U HENOABMIKHEIX YanTel ycra-
HOBKH, IEPNEHAUKYJISIPHO IO~
CKOCTH KoJeDaHHith B pajuanax;
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X,3 — paccrosnue (B M) BAOJB OCH X OT
LHeHTPa TAXKECTH (QYHAAMEHTa [0
[-i TOUKH (pyHIAMEHT2, aMIJUTYJAA
nepeMellleHUl  KOTOpOM  omnpeje-
JAeTCH;

2,; — TO ¥Ke, BIOJMb OCH 2,

Benmuuunsl a,, (B M) ¥ Q,, (B pad) BEMUCAAWTCA 0O (OP-
MYyJIaMm:

%x:ww : (21)
Pop =Mﬁﬂii‘%£ﬂ@,, (22)

rae P, — ropusoHTajbHasg BO3MYILAIOLIAs CHJa, nepelarolnan-
Cs Ha (YHJAMEHT, paBHaf:

a) Aas BHODPOILIOINAJOK ¢ IIAPHHUPHO-NOABHUXKHBLIMH  KaT-
KOBEIMH OIlOpaMH

P,=H_,;

6) s BHOPOIIOWAJOK ¢ LIAPHUPHO-NOABHKHEIME KAaTKO-
BLIMM ONOPaMd M YOPYCUMM TOPU3CHTAJIBHBIMU CBA3SMU

P:c'_"'-'-'HT'p -[-Hm;

B) Jis BHOPOMJOWANOK € YIPYIrHMH C[OPU3OHTAJbHLEIMU
CBA3AMH

Pm =Hm;

M — BosMyImalOmMui MOMEHT B mC.M, PaBHBIA CyMMe MO-
MEHTa OT IOpH30HTAJbHAIX BO3MYILAIOMX CUl P, OT-
HOCHTEJIBHO LEHTPA TAMNKECTH YCTAaHOBKU H MOMEHTa
OT BEPTHKAJLHLIX NOABUXXHEIX HArpysok Beca IJIO-
IaAKy, GOpMLl W. H3JeNAUS NPU UX NepeMellieHUsX

M=P, Z;,4 Q. o (23)

Z, — pAacCTOfIHUE BJOJb OCH 2 OT JIUHUM JEHCTBHUA [OpU-
30HTaJIbHOH BO3MYLIAOIIEH CUNB P, A0 UeHTpa TA-
KECTH HEeNOABUIKHLIX YacTell YCTAHOBKH B M
Qu.u — Bec MONBHIKHEIX UacTell YCTAHOBKHM, (GOPMHl W H3fe-
JUaA B mc,

G, — aMIVIUTYJa TOPU3OHTAJbHLIX KoJaeDanuii BUOPON.IO-
WaAKH B M.

<8



3unavenus Hp,, Ho., _OTIpesieN AT dopmyaamu (17),
(18), (19), a A — dopmynoi (16).
[Ipamevanaue, [Ipu avnauryse ropu3oHTaNBHEIX KoJebanui

Cun<l mm BAUAHNEM MOMEHTA OT BEPTHKAJbHEIX MOABHIKHEIX HArPY30K
IpU BLIYHCJACHHH MOMEHTa 1o ¢opmyJe (23) MOXKHO npeHebpeus.

Bubponaiowadku ¢ Kpyeo8uimu Kosebaruamu

3.23. AMuJUTYAa BHIHYXIEHHBIX KoJeOaHUH (-B TOYKH
(byHAaMeHTa BHUOPOMJIOIIAAKK C KPYrOBRIMH KOJeGaHUAMU
(puc. 4) onpepensierca dopmyaoi (20) npa 3HaAUSHUSX:

O = |80, + 1%0:90,] — aMnaMTYAa BepTHXaNBHON cocTaB-
Aawneld kKoaebanud B M;

Ory = |Qox| + |20 Poy) — aMIVIATYZA rOPHBOHTANBHON COC-
TaBJsIIOlled KoneOaHUR B M;

Q,, — AMIVINTYZAa BePTHKaNbHBIX KOJeba-

HUi (B m) tenrtpa taxectd O, dyu-
AaMEHTa M HENOABMXKHEIX wacTel
YCTaHOBKH, onpelensieMas Qopmy-
Joii (13), B KOTOpO# NpHHHUMAaeETCH

i)/ o, o

8,y 9oy — AMIUIUTYJB! FOPHSOHTAJBLHEIX (B M) H
BpallaTeJbHBIX (B pajHaHax) Koaeba-
HUH (QYHIAMeHTa, OnpeJedisieMbIe Mo
(21), (22), B KOTOpPHIX BO3MYLUIAIO-
KA MOMEHT NPHHHMAETCs pPaBHbLIM:

Ny, ey

W )2 ;
—1
&

K ;np — KO3QMUIHUEHT XKEeCTKOCTH BEepTUKANb-
HOY (B HanpaBJeHUH OCH 2Z) Yynpy-
roii CBsI3U (NPYXKUHH) BUOPONJIO-
MAaAKU ¢ (YHIAMEHTOM B mc/M;

P, — ropusoHTaJbHas BO3MYILAIOLIAS CHJIA
(B mc), nepepamlomascsa Ha (yHJIa-
MeHT,

OctanbHule 0003HaueHUs NpUBeleHH Ha cTp. 13 n 24,

[Ipumeuanne Ilpu ycranoske subponJsomagkuy Ha BepTH-
KaJbHbple LANHHADHYECKHE NPYKHUHEl XKECTKOCTh S5THX NDYKHH B rOpH-
3OHTAJbHOM HANPAaBJECHHHE ONpeleNsAeTCa NO rpaguky puc, .

lw=PxZi+ (25)

29



30

*‘i‘l\' \1’ \" \r

Puc. 4. Cxema ycranoBxy ma dyupaMeHT BUGpPONIO-
M2AK4 C XKPYroBLME KOJebanuaMu

12 16 20 24 28 32Hp/?

Puc. 5. I'paduk anst onpefeneHds XKeCTKOCTH Mpy-
KHWHE B TOPH30OHTA/NLHOM HalpaBJeHUH
D-cpepanid AdameT opyxuin; HAp--palogas EBICOTa apy-

KUnL OOR HACpyskod P; A —gedopMalus CIKATHS NPYIKUHE
noj BepTHKaJbHOH Harpyskod P; K, 4 K ,'—KeCTKocTH

rl?yﬂmam B I'OPU4OHTANBHON ONOCKOCTY B HANDABJICKHEK X © ¥/
g ~—ECTKOCTL UPYMHHM B BepTHKAALHUOM Halpab/ic.ud



4. BUBPOU3OJAUNUA OBOPYNLOBAHUY

4.1. Onuum 43 HaubGosiee 3(ppeKTUBHLIX MEPONPUATHH MO
YMEHBIIEHNUIO BpeAHBIX BHOpauuil, nepefarlliixcsi CTPOHUTE/b-
HbIM KOHCTPYKLUAM 3XaHUs M Ha pabouue Mecra OOCaY¥KHBaIO-
NIer0 mepcoHana, ABAAETCA aKTuBHas BuOpousonsauust o0060-
PYAOBaHNsA, BO30YXKAAWOLIEro KoJjebaHus!,

Ilpn akTUBHOH BMOPOM3OJALUWM MallMHA KAH YCTAHOBKA,
ABJAAOLIAACA UCTOYHMKOM. BO3OYxAeHus BuOpauuii, Omnu-
paeTcd HJM NOJBEIUMBAECTCA Ha NOALCPIKUBAIOLIYIO KOHCTPYK-
UMI0O C NOMOWLBIO YIPYIrHX 3JI€MEHTOB, HA3hIBaeMbIX BUOpO-
HsoJATOpaMH. B pesysabTare ynpyroro onupaHus A0Jas KH-
HAMHUYECKOH Harpyskd, nepejaroliascs ONOPHOHM KOHCTPYK-
LY, YMEHbIIaeTCss B HECKOJbKO pas (MHOTAA B HECKOJbKO
IeCTKOB pa3) H KOJeDaHUs KOHCTPYKUHH TakKXe YMeHb-
IAIOTCA BO CTOJIbKO Ke pas.

Onnako s AocTuxeHusa 3ddekTa BUOPOUIONALMH He-
o0xoaumo, uTOORl BHMOpoM3OAalUUsi OblIa paCCYUTAHA H 3a-
[IPOGKTHPOBAHA C YYETOM YCJIOBHH €e 3KCIJyaTalldy,

[Ipumenenue BuUOpoOU3ONaUMM Oe3 pacuera U HaLJIEKALIETO
NPOEKTUPOBAHHS MOMXKET B JIyulleM CJydae IIPUBECTH K Ha-
npacHbiM 3aTPaTAM TPYJ2 M CPEACTB B CBA3H C HE3HAYUTEJb-
HOH 3Q(PeKTUBHOCTHIO, a B OTAEJBHEIX CJAYY9asX H K yBeJHye-
HUI0O BHOpaUMA ONOPHHIX KOHCTPYKLMH.

[Ipu OpOeKTUPOBAHUM U pacueTe BUOPOU3ONAUUU PEKOMEH-
LYyeTcA TNOJb30BaThCA: «PYKOBOACTBOM 1O I[POEKTHPO-
BAHUIO  BHOpPOH3OJAUMH  MAalUIHH U 000pYyAOBaHUSY
(LLHVIMCK uMm. Kyuepenxo, Crpoiiusaar, 1972), «<ucrpykunes
[0 Mepam OOpbOLI ¢ BUOPaNMOHHBIMYA BO3ACHCTBHAMH TEXHOJO-
THUecKoro o0OpYAOBAHNA NPH IPOEKTUPOBAHHMK 3NaHMH ¥ CO-
OPYKEHHH MNPOMBLIIIJIEHHOCTH HEPYJHBIX CTPOUTEJBHEIX Mare-
puajgoy (LUHHMHWCK wum. Kyuepenko. Crpoiiusgar, 1968),
a TaKXe YKa3aHHAMH HacTOoAmUX PexoMeHIanui, B KOTOPHX
pUBeAeHbl OTJe/NbHbIE JaHHblE O BHODOH3OJSIUMU HEKOTOPHIX
CTPOHTEJNbHBIX MALIUH H MEXaHHU3MOB H BO3MOKHEIE CXEMBI HX
BUODOH3O/ALMH,

1 Bu6pousonauus CTPOUTEJIbHEIX MAMIUH H YCTaHOBOK, B036Yyx-
faromux subpainun pabGodux MecT M KOHCTPYKIMH 8xaHUdA, B Hacrosuee
BpeMf He IoJy4YuJa eue JOCTaTOYHO LIHPOKOIO pPAaCIpOCTPaHEHHs.
ODTuM B 3HAYUTEJbHOH CTeNneHH O0BLACHSAITCH MOBLILIEHHKIe Bubpauuu
Ha pAAe NPEANpHUATHH CTPOHTeNbHOH HHAycTpuu. Hanpumep, TOMBKO
OTCYTCTBMEM BHOpousonaUEE OeToHOCMECHTENCeH NDPH YCTaHOBKE HX

Ha MEMIAYSTAXHBIX [EPEKPHTUAX OOBACHAIOTCA CHJbHHEE BHOpalHH
QTHX MNepeKphITHI.,
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4.2. BuOpousonsuusa Moxker ObITb OCYLIECTBJEHA B JBYX
BapUaHTaX: a) «onopHOM» W O) «mnoaBecHOM». lIpu «onopHOM»
BapHaHTe BHOPOH30JSATOPEl YCTAHABAMBAIOTCS @O IOCTa-
MEHTOM MalIMHBI WJIU ycTaHOBKHU (puc. 6, 8,6,9), a npu «nog-
BECHOM» M3OJMpyeMas MamupHa nopapemuBaercs (puc. 7, 8, q)
Ha 3aKPEIWIEHHBIX BHINE MOAOIIBHI MOCTAMEHTa BHUOPOHM30JS-
TOpax, patoTalolMX Ha CKaTue wiu pacrsakenue, [1pu npeos-
JaJaHHU FOPU30HTAJBHEIX BO3MYLLAIOMMX CHJI YCTPORCTBO BUO-
POM30JIAIYY BO3MOMKHO TaK¥e B BHUJAE NOJBECKU Malli¥Hbl Ha
CTEPXHAX C IHAPHUPHLIMM NPHCOSAUHEHUSAMH («Kauesuy).
B stoM ciayyae OYAYT YMEHbUIEHH TOJALKO COPH3OHTANBLHbLIC
CUJIbl, Nepejaloluecs Ha ONOPHYI0 KOHCTPYKLUHMIO, H MOMEHTH
OTHOCHTE/ILHO BepPTUKAALHOW ocH. [lasd yMEHBIUCHUS BEpPTHU-
KaJIbHbIX COCTaBJAAIONIUX BO3MYILAIOIIKUX CHJI Heo0XOAUMO

B KOHCTPYKUHH CTepxKHEH NOABECOK NpeaycMaTpuBaTh ynpy-
r'He 3JIEMEHTEI,
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Puc. 6. Cxemn BuGpomsonsinum xaccer Aas POPMOBaHHS BEHTHJISILUOH-
HEIX NadeJed H OJ0KOB. OmopHnle BAPHAHTH C MPHMEHCHHEM WUJMHI-
PHUECKHX NPYXUH CHKATUS

@ —C ¥KeJ1e300eTOHHLIM NMOCTaMeuT M; 6—C ycTaHOBKOR sHGPOU3ONATOPOB MOA OA-

HOHOM; I —HenoABHMKHBIR GOPT ¢ noamonoM; 2 —pasgesuTeNbanl Gopt; J--—rpe-
OeHKa; 4—BuOpaTOpHl; § — BUOGPOUIOAATODPH: 6 — XKeJe300eTOHHLE MOCTAMERT

4.3. 3(ppeKTHBHOCTL BUOPOM3OJAAUMH MalIUHBL (B BEpTH-
KaJIbHOM HanpabJIeHHH) NpPH rapMOHHYECKOH BO3MYLLAIOMIEf

CWJIE ONpefenseTca KO3(MhULUEHTOM Iepefayu

P 1
P a?—1’

(26)

rae P, — aMniautyza IWHaMUYECKOH CHJEBI, Hepefalolleiics
yepe3 BUOPOH3ONATOPEl HA MOAAEPKHUBAIOLLYIO
KOHCTPYKUHMIO;
P — aMnJauTyja BO3MYLLAlOmed rapMOHHUYECKOH CHJILI,
JIGUCTBYIOIlEH Ha YCTaHOBKY;

3 3ak. 758 33



© o
0. = — — OTHOMWIECHHE KPYTrOBOH YacTOTh! BBIHYMKIEHHBIX KO-
nebaHuil (KpyroBo# 4acTOTHl BO3MYLIAIOWEH CHJILI)
W, K KPYrOBO# 4acToTe COGCTBEHHLIX BepPTHKAaJb-

HBIX KOsMeGaHu# o, BUOPOM3OAMPOBAHHON YCTa-
HOBKH.

0 P

Puc. 7. BuGpousonsuus KacceTsl ans GopMOBaHUS ABYXpAAHBIX GJ10KOB

Il —gnoAjoH; 2-—MOCTHK KpenJienus eubpaTtopa; J—KpoHwuTeliu aus Kpernjerus
BrOGpaTopa; 4 -— BUOPOUBONATOPH: & — On¢ puana GaJjaka; 6 — noarecxa

OTHolleHHe @ JIOMKHO YIOBJETBOPATb YCJIOBHIO

O == —22 =4, (27)

®,

YuuTHBasl, YTO H3rOTOBJEHHE BHOPOH30MATOPOB, obecre-
1MBAIOLIMX HaCTOTYy COOCTBEHHBIX KosneOaHMii Huxe 2 ey. com-
OS12KEHO CO 3HAYUTENbHLIMH TEXHHUYECKMMM TPYAHOCTSIMH (118
JOCTHIKEHHS YaCTOThl COOCTBEHHBLIX BEPTHUKANbHEIX KoseGaHuil
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BUODON3OJMPOBAHHON YCTAaHOBKH 2 2y CTaTHueckas OCalKa
NPYXHHLI OT BeCa MOCTaMeHTa U MAaLUMHEL JOJXKHA OwlThb pas-
HO#i npuMepuHo 6,3 cm), npu BHOPOU3OJMSALMM arperaToBs C 4ac-
TOTOH BO3MyLleHHsI MeHbiue D00 xos/mur, Kak HCKAIOYEHHe,
MOXKHO [PHHHUMATh a_3.

[Ipy noasecHOM BapHaHTe BUOPOH3OJSALUU C LUAPHHPHBIMU
CTEPXKHAMH («KaueNu») MAMIMH ¢ TOPU3OHTANBHEIMU BO3MYILLAIO-
UMK CUJIaMH B popMyay (20) BMeCTO ®, MOACTABJSETCS 3Ha-
yeHde o, WIH ©,, T. €, KpYrOBEIe YacTOThHl COOCTBEHHBIX MOpHU-
3OHTAJMbHLIX KOJe0aHUH BHOPOU3OJUPOBAHHOH CUCTEMH! B Ha-
npaeneHud ocH X WK Y (B 3aBUCHUMOCTH OT .HanpaBJICHHS
ReficTBUA BO3MYILAOWEH CHIILD),

4.4. Tlpu H3roToBJNIeHUH Kene300€TOHHBIX UBIENAHA C IIO-
MOILIbI0 HaBeCHBEIX BuUOpaTopoB (puc. 6, 7, npusoxenue 2),
a Takxe BUOpPOBKJAAAHILEH opMa ¢ H3AeIHeM HOJMKHA YCTa-
HaBJUBAaThCA HAa BHOPOU3OJSITOPHL.

[Ipu BO30YKAeHHH BepTUKAJIbLHO HanpasBJdeHHBIX KOJeOaHui
KO3(pPUUHEHT [epelauyd peKOMeHAYETCsl NPUHUMATL DPABHEIM:

PH 3TOM A9 YMEHBIUCHUS aMITUTY X FrOPU3OHTAJbHEIX KOJIe0a-
HHl YCTaHOBKM HEOOXOAMMO CTPEMHUThCA K €€ MHUHHMAJBLHOM
BBLICOTE.

3necb  ® = 2nf, = 0,100n, — yrsioBasg ckopocth Bpa-
leHusi BubpaTopa B cex— ! (kpyroBasi 4acTora);

Ny — uucao oboporos Bubparopa B | muH;
fo — unucno ofoporoB BuOparopa B 1 cex;

A = V-—ISE—- — KPYroBasi 4acToTa COOCTBEHHLIX BEPTHKAJIb-

Mun .«
HbIX KoJeOaHnui# (QOpMB! C H3JeNHEeM, YCTa-
HOBJICHHOH Ha BHOPOM30JATOpPAx, B cex

M, ., = Q;"’ — Macca MOAPECCOPEHHBIX YacTed M (OpMEI

C H3lenyeM B me-cek?/m;
K, — KO03(hpHLUMEHT  3KEeCTKOCTH BUOPOU30JISATO-
poB B mc/m;
Q. 4 — BeC NMOAPECCOPEHHBIX YacTed U (POPMBI C HU3-
| JeIieEM B MC;
g=9,81 M/ceK® — YCKOPEHHE CHJIbI TAXKECTH.
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4.5. Ilpn dopmoBaHuK Keje300eTOHHBIX TPY6 K KoJell
C IOMOIIBI0 HAaBeCHHIX BHODATOPOB peKOMeHAyercA ¢opMy
yCTaHaBJAMBATL HA ynpyro onupawomubics noagsod. Ilox-
ROHOM B 3TOM CJIy4ae SIBJISIETCS XecTKas KeJae300eTOHHAs MJIH-
Ta, ONHUpaAIONAACH Ha BUOPOM3OAATOPH. (pHc. 9).

HOnsi QurcUpORaHUS yCTaHOBKM GOPMBI HA NOLNOH M IIpe-
AYNpexISHUS @ NOANPLIruBaHus DPEKOMEHJVeTcHd YCTPauBaTh
(QUKCHDYIOIUME  NPUCHOCOOGJEHHA M KpenJjeHHe (OpMEL
K TIOAJOHY.

Pacuer Bubpousonsinuu GopMul IPOU3BOAUTCH Ha Haubojee
HeOMAronpusATHLHIE COYETaHUsl YCJAOBUH BO30GYXKAEHUS LEHTPO-
OexHBEIX CUJl BceX BuOpaTtopoB no (ase.

[Ipu BosOy:xIeHvn KojeGaHUA YCTaHOBKM BHOPATOpPaMM He-
HanpaBJeHHOro JAEHCTBUSl C FOPU3OHTAILHOM OChIO BpalleHHs

30



v 1T
J 1
!
__ ||
' ¥ =+
. X ==
: )
8 b5
Lp°. ﬁ#ﬁf £ -:;...._-‘ S 2B
25

Puc 8. Cxemnt BROpOU30S1IUR
OeToHOCMECHTRICH

@ -~MNoABECCHOR BapnadT C NpHMeHe-
HHeM UHJHHAPHYECKHX [pYXKHH
CxaTtud; O—olopHLIA Bapuaur;
I —pama OGeToHOCMCCHTRNN], 2~
cMecuTedLHul 8apabal; § — aJ1eKT-
puABHrateab, 4 -—0NopHas MHOA-
BeCHas1 paMa, & -—rnogsecku; 6 -—
BUGDOMIOASTOPH; 7 —pasrpysod-
Hast O6alixa; 8—Kopnyc: 9 —onopa
Kopiyca

Hanbosiee HeOMATONPUSTHEIMH COMETAHUSIMH LEHTPOGEKHEIX
cus BUOpaToOpoB IO (pase SABJAAIOTCH CJeAYIOUIUE:
a) IEeHTPOOeXkKHLIE CHUJLI BCeX BHOPAaTOPOB COBMNAJAIOT MO

(dase;

0) LeHTpOOEKHEIE CUJIKL YaCTH BEOPaTOPOB (IIPH YETHOM KO-
avyectBe BUOpatopoB 50%) HaxopaTcs B mporusodase;
B) HEHTPOOEXKHEE CHJR YacTH BHGPATOPOB CABHHYTH IO

dase Ha /2,

4.6. Ilpu ycrpoiictBe BuOpoOH30JAALUU HEOOXORUMO Obec-
IEYUTh KOHTPOJIL 32 paboTOH BUOPOH30JATOPOB M HX 3aMEHY,
a TakK¥ke NPEeJyCMOTPeTb Mephl 3allUThl BHOPOU3OJISATOPOB OT
nonajands Ha HUX OeTOoHa M 3arpA3HEHUA, HAPVYLIAIOLINX

paboTy BHOpPOU3OJATOPOB.
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N IINISTINTEN,

Ppc. 9, ®opma psia usroToBJ/IeHHSt XKeJse300eTOHHEIX TpyG Ha BuHGPOM30-
JUPOBZHHOM NOAJOHE

A—cxema ycranopkn; [ —dgopma; 2 —subpatop, Boabyxpaawmuil gpyrosne KoJe-
8aHpsl ¢ rOpH3OMTAJNBHON OCBIO BpalleHus AelaJaHca; 8 —IKeCTKas KeaesobeToH-
Hasa NAUTa (MoAJoH); 4— netadb s (hHKcAuMH MeCcTa VCTR2HOBKH GOpPMBI ¥  Kperl-

JieHUs1 ee K moAAoHYy; & —orpaHuyuTeIlH ,ueg:opmauﬂu NpyXKHH BUOPOUIOIATOPOB NPH
OTCYTCTBMM QropME! HaA OOAZOHE; 6 —BHOpousoNaTOp, b5 —coueTaHus Ha dase
NeATPodeIKNLIX CHJ HECKOMbKEX BubpaTopoB; g-—(aswl COBMaAaloT; 6-—B NpOTURO-

dase; ¢a—cCcasur no dase nHa /2

5. IACCHUBHAA BUBPOU3OJAUUA
PABOYUX MECT U NJIOLWIAAOK

5.1. IlaccuBHO-BHOpOH30AHpPOBaHHOE paBouee MeCTO. HJIH
NJIOLa/Ka (IIOMOCT) MpeACTaBJsieT coB60i MacCUBHYIO MJIHTY,
YCTaHOBJICHHYIO C MOMOLUBLIO YNPYrHX ONOp Ha KoJsedsomeecs

OCHOBaHME (IIOJ1 1eXa, MEXKAYSTaXKHOE NEePEKPhITHE, NepeMe-
II210IIAsICSI MalllMHa M T, 11.).

0.2. IlaccuBHan BHOPOM3OMALMA MOMKET NPHMEHATHCH Kak

PH NEPpHOAUYECKHX, TaK H NPH HeNepHOAUYeCKUX BHUOpauusax
MOJIEPKHBAIOLIETO OCHOBaHHAY,

* TIpn HerapMOHMYECKOM B8aKOHE H3MCHCHHSI NEPEMEIICHUS MOA-
JE€PKUBAICHIEI0 OCHOBAHHA CJEAYeT (DYHKIMIO, BHIPAXKAIOULYIO 3aBUCH-
MOCTb NEPEMEINEHNS] OCHOBAHHSA OT BPEMEHH, PasJIOKHUTbL B pald Pypbe
H YYUTEIBATh NEpPBHH YJEH 9TOro psaja.
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Haubosnee yacTo BCTPeualOTCs rapMOHHUYECKHe WK OJU3-
KMe K HUM BHOpallUdH, KOTOphle BO30YKAAIOTCH MeXaHHU3MaMU
C Bpauamll¥UMUCH HeyPaBHOBELIEHHLIMY YacTAMM MAalUUH (BeH-
TUASArOpamu, NeOaNaHCHEIMH BajlaMH BHODOIJIOIIANOK U T, 11,).

B 3aBHCHMOCTM OT HanpabJdeHUs KOJeOaHUN (BepTHKANb-
Hble HJHM TOPHU3OHTAJbHLIE) INPHUMEHAIOTCS] PasJUYHLIE BUJIEI

1y 4
]
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Puc 10. IMpuamunuajdbHble CXeMh DAacCUBHOR BHOPOMSOJSILMM NJOIIAACK

& ~TpH BEePTHKAJbRLIX KoJieBaHuux ocHoBatHs;, 6 B g—NpYd ropA3OHTAJbHEIR KO-

J1.6auugxX ocHoBaHas (6 — onopHelfl sapuadT, @-—IofBeCHO# BapHaut): [-—naccue-

15O-BHOpOH3ONUPOLAHHAY MJHTa;, 2—BUOpOH3OAATOp; & ~—KoJebJonieecss vCHOBA-

yue: 4 -—HanpanJjeHue woJdeOubBUf; 6 4 6 — JIOpHBIE CTEePXHA (5 ~KaTKH, 6 —
NOABECKH)

puOponsonsanuu, IIpn BepTUKaNbHLIX KONeOaHUAX NpUMe-
HRIOTCA NaCCHBHO-BHODOM30JUPOBAaHHbIE IVIOIMAAKH Ha Yynpy-
rHX Omopax, AONYCKAIIUX BEPTHKaJbHLIE [epeMellleHUs
(NpYXHHBI CXKaTUA HJIH pacTaxeHMsa), [Ipu ropusoHTanbHBIX
KoseOaHUAX NPHUMEHAIOTC acCUBHO-BUOPOHSOIHPOBAHHEIE
JIOINAIKK HAa HIAPHUPHBLIX MOABECKaX, AONYCKAIOMMX rOpH-
30HTaJbHBEIE NepeMelleHus naowaiky (puc. 10).

Jlns 3aBofOB cOOpPHOro Xeje3o0eTOHa XapaKTepHHI Bep-
THKaJbHBle Kojie0aHHs pabouyuX MecT €O CPaBHUTENBHO He-
GOJIbIUKMH AMNJIMTYAaMH M OGOJIBINOA YacCTOTOH BEIHYMKJEHHLIX
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KoseGanuii. IToaTrOMy OGEIYHO CHEAYeT MPHUMEHSITh MAaCCHRHO-
BHOPOM3ONHPOBAHHLIE NMJIOWAJKH HA BEPTHKAMBHBIX YNpPYrHX
sjiemenTax (puc. 10, a). Canenyer, ognako, MMeTb B BHAY, yTO
MOMHMO YHCTO BEPTHKAJbHLIX KONeOaHUN OHU JONYCKAaioT Tax-
e BpaulatenbHble Kosebanud, [1pu HeroctaTouHoM Bece muThl:
H MaJIOM pacCTOSIHUM MEXAY YNpyruMu OnopaMM NacCHBHO-
BUOPOU30JMpOBaHHAsA nauTa Oyaer 3bIOKOH, W IpH nepeme-
HEHHUSAX MO0 HeHd OyAYyT BO3HHKATh HENMPUATHBIE OILYLIEHHS
(cM, n. 9.5). B cBsi3u ¢ yKa3aHHBIM BeC MJIUTHI ¥ PACCTOSHHE
MEXJY YNpPYIMMH Onmopamu cjelyeT OOOCHOBBLIBaTb PacUETOM,
Pacuer BuOpousonsiuuu siBasieTcst 00s13aTeIbHBIM, TaK KaK NpHU-
MEHEHME NaCCUBHO-BUOPOU30JUPOBaHHEBIX NIJIOMAA0K (HACTHIIOB)
0e3 pacueTa B HEKOTODHIX CJY4asiX MOXKET NPHBECTH BMECTO
YMEHbIICHUSI KoJjeGaHUH K UX YBeJHYEHHIO.

B jpanpHedleM Be3Zle pacCMarTpuBAalOTCA TOJBKO BepTH-
KaJqbHble KOJebaHMA,

5.3. HMcxoanpiMU JaHHBIMH A NDPOEKTHPOBAHHUSA NaCCUBHO-
BUOPOU3OJUPOBAHHEIX NJOMAA0K (HACTUJIOB) OpPH TrapMOHHU-
YECKMX KOJIeOAHHAX MNOLICPKUBAIOILEH KOHCTPYKLUU CJY¥KAT:

a) yactoTa fo U aMIlIUTYla 4,, BBIHYXAEHHKIX KOJeOaHHi
NOAAECPKUBAIOIIECH KOHCTPYKUMH B MeCTe PacrnoJjoXeHHd Mac-
CHUBHO-BUODOU3ONUPYEMORX nuomaaky (pabouero mecra);

0) monyckaeMmasi aMIJIHTYAa KoJaeDaHuii macCHBHO-BHOPO-
H30MMPYEMOH TMJIOMIAKU d,,;

B) HeoOXOoauMble raGaputhl MJIOAAKH, BeCc 000pPYAOBAHUA,
yCTaHaBJAUBaeMOro Ha MJIOLIaJKe, YUCJAO OJHOBPEMEHHO HaXxo-
AALINXCA Ha NJIoWajnke JIoJeH.

6.4. [lopsajfok pacuera nacCUBHO-BUOPOU30IUPOBAHHON NJIO-
aAKu (IIOMOCTa) CJEAYIONIHA.

1, Tlo yacroTe BHIHYXKAEHHBIX KoJieGaHHH [, MO caHHUTap-
HEIM HOpMaM Onpefenasiercs Aonyckaemas aMrnjauTyaa kojela-
HUH [aCCHBHO-BUOPOM30JIMPOBAHHON MJIOLIALKH a,,°.

2. Onpenenserca Ko3thbhUIHUeHT mnepefadd W, KOTOPhIM
Xapakrepusyerca 2(QGdeKTUBHOCTD npuUMeHeHUA BUOPOU3O0-
JIALUH,

KoahuuueHToM nepefayn HasbBaeTCsl OTHOIIEHHE aMILJIH-
TYAL KojeOavuiéi @, NaccCUBHO-BUOPOU3ONUPOBAHHON NJIUTLI

1 Cm. m 5. 4, 4.

% TIpn ycrpoficTBe macCHBHOR BHOGPOM3OAAUMH 3a AONVCKaeMYIo
aMILINTYLRY KoJaeOaHuE B GOJbIIMHCTBE CAY4YaeB NIPUHUMAIOT HE Npefelib-
HYIO aMIJIHTYAY, AONYCKaeMyIO 10 CAHUTAPHEIM HOpMaM, a B HECKOJIbKO
pa3 MeHbUIYIO, €CJAH MOCHCAYIOLIHEe pacueThl MOATBEepPXKAAI0T TeXHuyec-
KYI0 BO3MOXHOCTb H 1E€JeCO00pasHOCTb, MOJYYEHUS NacCHBHO-BHOLO-
M30JHPOBAHHON WJUTH C NPHHATOH aMIJIKTYION KoaebGapui.
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K aMIIHTYle KOJeOaHnmid OCHOBaHUA d,,, ONpeaesseMoe [0
GopMyJe

p=Soz 1 (28)

Qne ( fo )2 ’
— | —1
Iz
e [o — 4YacToTa BHIHYXKAEHHBIX KoJaeOaHUH OCHOBaHHA, ONpe-
JiesisieMasl YucJoM 00OpOTOB MCTOUHHKA BO3OYKIAECHHS
Bubpauuil. I'lpu aTOM ecsu unca0 060POTOB HCTOUHHKA

BUOpaluMii paBHO ny 06/MuUH, TO YaCTOTAa BHIHYXKJEH-
HEIX KoJie0anuil OyAEeT paBHa:

. To_,,.
fl} - 60 cly, (29)

f, — "wacToTa CBOGOAHBIX BEPTHKAJbHBIX KOJeGAHHH IJIH-
Thl, YCTaQHOBJICHHOH Ha MNpPYXHHAX, B &Y.

Kak cneayer u3 dopmyasl (28), koshdhHIUeHT nepegauwu
MOXKET OBITb OnpejeNeH MO OTHOUISHMIO aMIWIMTYA, KoJeOaHui
WIH [0 OTHOHIEHHIO YacTOT. B nocjeAHeM cJyyae 4yacToTy
[, cneAyer mnpelBapUTENLHO ONpENeNUTb HCXOAS M3 CTaTH-
YeCKOH OCafKM NPYXHH A, ¥ YA0OCTB2 SKCIJyaTalMH mac-
CHBHO-BUOpou3onupoBaHHO# niuthl, [lpu atom caexyer mMeTh
B BHIY, 4TO 3((EKTUBHOCTb BUOPOH30JAALNU OyaerT TeM 0G0Jib-
mel, yeM Mmaruye (NOAamIuBeil) NPY:KUHE! (BUOPOH3OJATOPEI),
Ha KOTOPBIX YCTaHOBJIEHa MJIHTAa, H 4yeM OOJbIIe cTaTHYecKad
ocajka npyxuH. B TO Ke BpeMs ¢ TOUKH 3peHHs YLOOCTBa
SKCIVIyaTallud MJOHMAAKH BBLIFOAHO, UTOOBI NPYXKHMHBI OBIJIK
JOCTaTOYHO MKECTKUMH, HKHAue IJIUTAa IPH NepPeABHKEHHAX
no Hell pabouux OyJeT noaAyuaTb CAMIMIKOM OOJblINe Nepeme-
leHHUs] M OKaxeTcs 3biOKOH.

[Ipy npakTHuecKMX pacyerax 4acTo 3afaloTca KoaddunueH-
TOM I[epejayy

3. Onpenensiercs yacToTa CBOOOAHBIX BEpTHKaNbHEIX KOJe-

OaHUB MOJUTEL
P | N—
Y -
241
u

Ha saBojax xene300eTOHHBLIX U3Je/NUA NPUMEHSIOTCA Ipe-
UMYILIECTBEHHO BUOPATOPLI C YMCJIOM O0OPOTOB B MUHYTY MOPSJ-
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ka 1800—3000, BosOyxpaiomue BuOpaUUW ¢ YaCTOTaMM I0-
pagka 30—00 ey.

Ilpn Takux yacTOTax BhIHYXKAEHHBIX KOJe0aHul M yKasaH-
HEIX BhIle KO3((pUUHEHTax nepejayd [ 4acTOThl CBOOOAHEBIX
KOJIe0aHM# nacCHBHO-BUOPOU30JMPOBAHHBIX NJOLIAJ0K OOLIYHO
NPHHHUMAIOT PaBHEIMH D—7 ey,

4. OnpefensieTcss CyMMapHas XeCTKOCTb NPYXHH K,,, Ha
KOTOPHIX YCTAaHABJIUBAETCH [IJIUTA 0O YacTOTe COOCTBEHHBLX
KoneGanuil f, npu 3aJaHHOM Bece MJMTHl WIH CTaTHYECKOH
OCajike IpPYXHUH:

__Pofs® _ Py
KIIZ_ 05 lBT ) (31)

rie K, — cyMMapHas XKeCTKOCTb NPYXHH, HA KOTOPBIX yCTa-
HOBJIGHA NJIUTa, B Kec/cm,
Py — BeC NJIUTEl ¥ YCTAHOBJIEHHOIO Ha Hel 000OpYJLOBaHUSA
B xecl;
Ao — CTATHUECKAS OCaflka NPYXHH B (M, Bhi3biBaeMasn
YCTAHOBJICHHOH Ha HHX NJUTOH U OGOpPYAOBaHHEM,
onpegenserca no ¢GopmyJe

Ha puc, 11 npusenen rpadHxk 3aBHUCHMOCTH YacTOThl cOO-
CTBEHHLIX BEpPTUKAJbHHIX KOJe0aHuii nJaomajikyd OT CTaTu-
YeCKOH OCaJIKM NPYXKHH, BHISbIBAEMOH BECOM MJIMTBI K Harpys-
KOl Ha Hee,

Cnenyer umerb B BHLY, 4TO AJA IJIOIAJ0K, YCTaHAaBJMBae-
MEIX Ha KojeOumolleecs OCHOBaHUe (NoJ liexa, MeXAYy3TaxKHoe
[IepeKpLITHE B T. 11.), BEC NJHUTbI A0JKEH NMPeBLIlaTh He MeHee
YyeM B 2—3 pasa Bec pabouuX, KOTOpPbie MOTYT HaXOAHMTHLCSA
Ha IIJIOIMafKe.

0. Onpefesisierca XKeCTKOCTb OJHOR NpyxuHW Ky, 0pH
33JlaHHOM UYHCJIe NPYXHUH £

K;z = Aoz ¢ (32)

n

6. IlpoBepsiercss AeOopMaTHBHOCTL BUOPOH3OJSATOPA MPH
nepeMelleHHsA X 4esoBeKa no nJaure (CM. m. 5.5).

1 Tipu onpenesneHnn Beca P, Aja noacuera HeoGXOAMMOHR MecTKO-
CTH NPYXXUH ZONYCKaeTCA YUMTHIBATE BEC OJHOrO YeNOBeKa, NDHHUMAae-
MulH pasHEIM 80 ke, ¢ Kosdpduuuedtrom 0,75.
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7. Onpenensercs pacueTHass Harpyska Ha ORHY HpPYKHHY

pr =Pt n D802 1 5[ 4 K0 a0 | @9

fl

rie Py — BeC IVIMTHL H YCTAHOBJICHHOrO Ha Hell 060pYyIOBaHHUs
(6e3 Beca moxedl) B xec;

n — odilee YUCJO NPYIKUH, HAa KOTOpHE YCTAHABJHUBAET-

cad IJIHTA;
w
20 , L
| |
, 1 1
8 e e ————— ey
§ T r:—r S—— *E* —I:
1 N ——— e T
1 - 4. —
l z —t ] s
; |
7 . .
28 — — — —
05 T 1 NI [ I i N
5 o MRS i - -
S| S N | q
~
s #— 1 B T
8
S g1
& G48) m—— T
% 006 . — 1
~ o BN 0 e A s o 7 1
£
5% z T [' L -
d0 S S '
I B —
0,07 |
g0 ————— 11—+
4006 F———T—T—
IR D ————
0004 | I ._ T
0003 _ 1 n
- _ IREE
2 3 % 5 678970 20 30 W 50 607065100

Jz0 2y
Yacmoma cobemBernsix Bepmusansiex Kanebamudl

Puc. 11. I'paduk 3aBncuMOCTH MeXXy vyacToTOl f, M cCTaTuyeckol

“ 25
OCAJKOH NPYXHHE App=—""

fz*
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e — YHCJO MPYXKHH, YCTAHABAWBAEMBIX B OLHOM KYCTe
(Hanpumep, BUOPOU3OJIATOPA);

m — YUCJIO JIOACH, OJAHOBPEMEHHO HaXOAAMXCA Ha
[JIUTE;

a,, — aMILIUTYAa KoJieOanuil nacCHBHO-BHOPOU30NHPOBAH-
HOU NJIATHL B CM;

Q,, — AMIVITUTYAAa KoJeOaHHMi OCHOBaHHA B CAL.

[Tpumeaganua 1. B popuyane (33) kosppuunenrom 1,56 yun-
TLIBAIOTCH YCTAJOCTHhLIC fBJCHUA MaTepuasa NPYIKHH.

2. [lpeanoaaraercs, 9To BeC OAHOrO 4eJIOBEKA [epelaeTes Ha ONAUH
KYCT NPYXUH, PACHOJNOMEHHLIX psijioM (HAa OAuH BUOGDPOUSOJIATOP).
3. Tlpr npyxnrnax ¢ KecTKOCTwI0 Kaxkaan menee 500 xafcy u awm-

4
NJuTyaax KoJieGaHul OCHOBAHNS Oy, MeHee 0,25 um «wieHoM Knz(ay, +
+ ay,) 8 hopmydae (33) moxuo npeneGpeus.

8. [NpousBoaurcs pacyeT NPYXKHUHE [0 CAeAyoluM ¢op-
MY Jam:

a) AnaMerp mopyTtka d

d=1!6V kPrc’ q
[7] (34)

rae R — x03phuuMenT, onpeiensieMuii no rpaduky Ha
puc., 12;

D
¢ == — — OTHOILIEHHEe CPEelHero AMameTpa NpYXHHL K JHa-

METPY NPYTKa (MHAEKC NPYKHUHL); PEKOMEHIYeTC s
[IPUHUMATL 3HAYeHUs B npefenax or 4 po 10:

P’ — pacuerHas Harpyska, NpUXOASILasics Ha OJHY
NPYXKHHY, B KeC,
{T] — Jonyckaemoe HanpsixKeHue Ha cpe3 (CHBUr) Ias
MaTepHana npyXKUHbl B K2c/cm?;
0) 4uCI0 paBoyuX BUTKOB { MPYXKUHEL

ST (39)

1z

rae 0 — MOLY/b YIPYrOCTH HA CABUT A5 MATEpPHaa PYKUHLL
ana  crana G = 8-10° kec/cm?,

B) UHCJIO «MEpPTBBIX» BHUTKOB {, NPUHUMAETCHA: {y, = 1,D
BUTKa Ha 00a Topla NpY:KuHb NpH <7 U iy = 2,0 BUTKA npu

i >T,;
I) NOJHOE YHCJAO BUTKOB TNPYXKUHH
Iy =iy, (36)
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1) BLICOT@ HEHATPYKEHHOH MPYXKMHE
Hy+ih+(i,—0,5)d, (37)

[Jie A — war NpyxuHbI, BEIOKpaeMslll B npefenax 0,25—0,50 D;
NpH pacuere NPYXHUH, paboTaiolUX Ha cXaTHe, OT-
HOLICHHE BBICOTHI He3arpyXKeHHOH NpPYXKHHol K ee
CpelHeMY - JMaMeTpy HAOMKHO ObiTh He OGosbme 1,5,

T. €. —%”—-41,5.
55. Ocazka BuOpoOH30J1-

TOpa, Ha KOTOPOM YycTaHOoB- | 751
J€Ha [aCCHBHO-BUGPOU3OIUPO- o
BaHHas [JIMTa, 0OpU OepeMe- R | 4
[IEHUAX MO MJIKTe ORHOIO ue- & |, [ |
/I0BEKa, BeC KOTOPOro npuuu- 3| 3[]
maercs paBHbiM 80 kec, He §| 45l
nomkHa npesbmate 10 mm, 8| 77
Ecan  ykasanHaa ocagka 177
nAuTel Oyaer Oogsee 10 wmwm,
TO PEKOMEHAYeTc BHOPOH30- 14"03 5 78 0 1273
JATOP YCTPaWBaTh U3 JBYX P
KOHIIEHTPUYECKU X NPYKHUH, HHOEKC NpYxUHe! € =T
COCAHHEHRHBIA MAPAMNCIbHO € g\ 19 T pabux onpegeJeHUs
3a30pOM  MEXJYy OIOPHEIMH T
NJIOCKOCTAMH NPYXKUH (PUC. 13).  D—cpeanutt quamerp npymunss; d—
Ilpy paBHOMEPHOM pacnpe- AUAMETD NPYTKA

HeJeHUH Harpyskd MexJIy OT-

JeJbHbBIMH BHOPOHM30JIAITOpAaMM IJIUTA oOnMpaerca Ha OoJee
MSICKME NPYKUHBL MKECTKOCTBIO Knz(1), a4 B ciaydae, Korjaa
YeJIOBEK HaXOAUTCA Hajk JanubiM BHUOpoU3OonaTOpOM!, 3asop
8, HeuesaeT W MOAKJIOUAETCS MNPYXKHUHA OOJBHIEH IKECTKOCTH
Kunz2), T. € Kna(1) < Knz(z). DBennunnHa sasopa mexny
BEPXHUMH OIOPHLIMHU [JIOCKOCTSIMM IPYKHH JOJXKHA ObITh
TAKOH, 4TOOL! NpU PABHOMEPHOM pacnpelefeHud MOABHIKHON
Harpyskd Ha Bce BUOpPOM3OAATOPHI GoJjiee XKeCTKHE NPYKHUHEI
He BKJ/IIOUAJUCh B paloTy, TaK Kaxk B MOCJAEAHEM ciaydae Koad-
HLUHEHT fnepejayd U Pe3KO BO3PAaCTeT U CTeneHb BHOPOU30sl-
MU OKaxeTcsl HelocTaToyHoH, C APYroé CTOPOHL!, 3a30p HE
JO/KEeH ObITh CJAMIIKOM OOJbIIMM, YTOOB! He NpeBLICHTL J0-
NyCKaeMoii Ocaiky BHOPOH30AATOpa NPHU nepeMelleHUdX uye-

! Nlpeanonaraercs, YTO BeC OJHOTO HEJOBEKZ NOJHOCTBIO BOCIIpHU-
HUMAETCH JaHHbM BUOGPOHSOJAATOPOM.
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JIOBEKa IO INIMTe, T. €. JIONKHO coOMIofaThcs clelyrouiee
HepaBeHCTBO:

8; + 0, << 10 mam. (38)

Cratuueckas Harpyska, BOCHpHHMMaeMas NPYKHHOH BHOPO-
H30JATOPA C MECTKOCTbIO Kuz(1), oOnpenensiercs (GOpMyJoHn

Pl = K (1) (60 -+ 61 +62) (39)

WIIWMIIIJI

ZIADND \\1!1!»_‘:\\ R
Xk
==

NN NN N N

\\\“\““

-

\\\‘““““\u

""'-Iu

N1

Puc. 13 BulGpounsonsatop nepeMeHHO#l XKeCTKOCTU

g -—MpUHUHNUANBHEA cAaeMa; O-—KOHCTDYKTHEBHaRn CxeMa; J—BAXUAR
OLOpHAA NA2CTUHA; 2 —KOoXyxX BHOpOH3OARTOPN; & - aHuumie; 4, 6 U 6—
UKCHDYIOIDHE ROJbUA; 7 ~~BepXHAf OnopHas maacTuda, 8 —CTAXHON
QIT A8 HOPpEeABAPHTCJBROMO CXATHA, F-—[IPYyXHAHA  KeCTHKOCThIO

Knz (1): 10 —npyxusa mectkoetsio Kp; (2) 5 00— Aedopmanus npex-
BapHTEJIbHOr O C3kaTus; 8 —aaaaop MeXAy BepXHed omopHoBR naacrunob
H BCDPXOM APYRUHH Kz (2) + A—sa3op MeXNy Bepxuedl onopHo# naa-

CTUHOR (7) B KOXYXOM BHROPOH3ONATODA (2); NpUHUMAETCS 10 KOHCTPYK-
TUBHRIM cmﬁpamﬂﬂuam

Crartuyeckasi Harpyska, BOCHpUHUMAaeMasi IPYXUHOHA ¢ xKe-
CTKOCTBIO Kpz(2), oOnpenensercss Qopmysoi

Py = K2 (2) Og; {40)
npu 3TOM

5 P'—Ky, 1y 8o+61)
2= "

4])
an(l;“‘an(Z) ' (
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re 0, — OcajKka MPYXHUHHE MNPU NPEABAPUTEJLHOM CXKa-
THU' B CM;
0, — BeJiMUKHA 3a30pa (pacCcTOsAHHE MEXAY HHKHel
[MOBEPXHOCTBIO NJIHMTH H BEPXHEH MOBEPXHOCTHIO
NPYXHUHEl C XKECTKOCThIO Kyz(2)) B CM;
8, — OcaZlka NPYXKHUH OT CTATUYECKOH HArpysku NpH
COBMECTHOM HX AchOPMHUPOBAHHUU B CM;
P’ — ycunue, npuxopsiieecs Ha BUOPOU30JIATOP, B K2C;

K12(1) — ¥eCTKOCTb MepBOfi NPYXUHH B Kac/cm,

Kpz(2) — MeCTKOCTb BTOPOA MNPYXKHUHBI B K2C/CM.

5.6. [laccuBHass BHODOM3OJMAUUA IJIOWAAOK, MOJABEpPIKEH-
HBIX CJAYUafHBIM TOJYKaM, AOJKHA HMeThb KO3(p(PHUUHEHT He-
YIOPYroro CONpOTUBJAEHHA 7v,>0,04--0,05. Taxas BenHunHa
KoadduipenTa y, MOxeT ObiThb NOCTHrHyTa NyTeM NPpHMEHEHHUS
JleMncdepoB BA3KOrO TPEHHA, BO3AYIIHBEIX JeMndepoB U KOMOH-
HUPOBAHHBIX BUOPOH30JIATOPOB U3 CTAJNbHEIX NPYXKUH M pe3u-
HOBLIX 3JIEMEHTOB,

5.7. Ilpy maccCUBHOH BMOpPOU3OJMSALMU HEJAL3sl JONYCKAThb
BO3HHKHOBEHHMSI CHJI CYXOTrO TpeHHs, MPENSTCTBYIOUIUX nepe-
MELIEHHAM H30JHPYEeMOH YCTAaHOBKH OTHOCHTEJBHO ITOJJIEPIKH-
BalOIEH KOHCTPYKIIHH,

6. PACYHET KOHCTPYKUHUA MEXAY3TAXHDBIX
NEPEKPLITHH U PA3TPY3OUHDIX BAJIOK

HA JUHAMHUYECKHE HATPY3KH
OT ObOPYJOBAHHUSA

8.1. Pacyer CTPOUTENILHLIX KOHCTPYVKLHH MEXIY3TaxXKHBIX
MepeKPhITUN HA JelcTBUE JHHAMHUECKHX Harpysok ot obopy-
JIOBAaHUSl NO3BOJIAET ONpeleNUTh Ha CTaAUH NPOECKTUPOBAaHUS
ypOBeHb BHOpAUHH 3TUX KOHCTPYKLHUH, 3a0pOSKTUPOBAHHBIX
N0 YCJOBHAM CTAaTUUECKOHd NPOYHOCTH M YCTOMUYHMBOCTH, Pac-
YyeT PEKOMEHJYeTcsi NPOHU3BOAUTL B COOTBETCTBHH ¢ MHCTPYK-
LUAMH, YKasaHHbIMH B 1. 1.4,

[Ipy jAMHaMUYeCKOM pacueTe pPEKOMEHAYETCA MNpULepPIKHU-
BaThCA CJEAYIOWEH [0C/IE€I0BaTEILHOCTH:

1 [TpexBapuTenabHoe cxaTHe BHOPOU3OJSATOpAa BHISHIBAeTCH HEOO-
XOoRUMOCTLI0 ofecneuuTs TpebyemMylo BeNHUUHY 3a30pa H NepeMeleHHe
nJAUTH He 6oaee 10 mm npH negeaunmennax yeJjioBeka BeauunHa ocajkn
NpeaBapuTENbHOIO CXaTua Op JAOJAXHA ofecneyuBarb CcBoOGORY KO-
JefGanusi BUOPOM3OJNHPOBAHHON NJINTEL OTHOCHUTEJILHO MOJIOXKEHHS CTa-
THYECKOTrO PaBHOBECHS UJIMTH NPH HAXOXKACHHMH OXHOI'O 4Ye/iOBeKa Ha
HeH.
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a) 0 33JlaHHIO TeXHOJIOrOB ¥ B COOTBETCTBHHM C (ACIOPTOM
Ha O000pyAOBaHME ONPejeasioTcs JUHAMHYECKHe HarpysKH,

O) MO JAHHBIM O KOHCTPYKLHMAX BBLIUHCJAAIOTCH 4aCTOThi U
¢OpMEL COOCTBEHHHIX KojeOanup!;

B) ONpPEAeNsIlOTCA aMIIUTYAR! JMHAMUUECKHX MepeMellleHni
OT JeUCTBUS] HOPMATUBHLIX JUHAMHUYECKHX HArpy30K U CPaBHH-
BalOTCA ¢ JONYCKaeMbiMM MO CAaHUTAPHBLIM HOpMaM BHOpauMi,

) ONPeASNAIOTCA aMIIMTYAL AUHAMH4YECKHX M u3srubdaro-
MUX MOMEHTOB OT JIGHCTBUS paCUETHbLIX  AHHJUUECKUX
Harpysox;

) npoBepsaercd Hecyulas cnocoOHOCTh KOHCTPYKUUEA Ha COB-
MECTHOe JeHCTBHe CTaTHYECKHX M JAUHAMHYECKHX Harpysok.

6.2. B cayyae, ecau aMnjaMTyABl KOjieGaHHP [pPEBBILAIOT
JAONyCKaeMble, TO HX YMEHbIIIeHHe BO3MOXHO H3MeHeHUeM (Kak
IPABUJIO, yBeJHMYEHUEM) »KEeCTKOCTH KOHCTDYKUUHA Wad paspa-
OOTKOf TAaKOro KOHCTPYKTHBHOTO pelleHHs INepeKpPbiTHA, NpH
KOTOpOM OasiK¥l ¥ IJINTH He OYAYyT KCOLITHIBaTh HENOCPEACTBEH-
HO AMHAMHUUECKHX BO3ACHCTBUN OT OGOpPYAOBAHUNA, 4 AUHAMH-

JeCKUe HAarpy3kd G NOMOWBI ChelUabHBIX pPasrpy30yHbIX
Oaniok OYAYT NepeRaBaThCS Ha KOJOHHLI M CTeHLI 31aHMA,

Crneayer OTMETHTB, YTO NPHMEHEHHe pasrpy30uHbIX OGaJjoK
B COYETaHHM ¢ BUOPOH3OJALMEH SBJASCTCH OJHHUM M3 Haubogee
9(Q(EeKTHBHBIX CNIOCOOOB YMEHBLIIEHHUS] BAMAHHUSA AMHaAMUUYECKUX
BO3JeHCTBUH Ha MEKAY3TaxKHLIE NEPEeKPLITUS ¥ CHUMEHHUA
YPOBHA BUOpauUU# NepeXpHITUH, ABAAIOWIMXCAE pabourMu Me-
CTaMU JJ1sl OOCJYIKHBAIOUIEro NepcoHaJa.

AMNNUTYHARl BHHYXAEGHHBX KOJMeOaHHA pasrpysoudelx 06a-
JIOK OTpaHHMYHBAIOTCA TOJbBKO HX Hecyuled CrocOGHOCThIO U
npefesbHO JONYCTUMBIM AMHAMUYECKHM nporubom (m. 6.3).

! Di% OZHOMPOJETHHX ¥ PaBHONPOJCTHLIX HepaspPesHuX 6ajioR R
JBT G PaBHOMEPHO PacCHPeLeNeHHOR M COCPelOTONEHHON Harpy3xop
BBIYMCJIGHHE HaCTOT COOCTBEHHLIX KoJebGaHu# peKOoMEeHJYercs IPpOU3BO-
JAHTL 10! ¢MIHCTPYRLUMH N[O Dac4YeTy HECYmMHX KOHCTPYKLUKH [NPOMLII-
JEHHARIX 8JAHHI ¥ coOpYyxeHul Ha JuHaMudecKKe Harpysku» (LLHHUCK.
Crpoiinsaar, 1970) u ¢MHCTPYKUHH O pacueTy NEePEKPRITUR HA UMIYJb-
cuBune Harpyskur» (MHHWHCK. Crpofiusnar, 1966). B stux uHeTpyx)-
LUAX NPUBEJEeHB! TAKXKe nofpolHue Ta6NUIEl GaJouHuX QYHKUMEA,

B cayuae, ecan 6ajika 3arpyieHa THXKEJNLIMH, COCPEJOTOYEHHBIMA
rpysamu, U0 CPaBHEHHIO € KOTOPhIMH COOGCTBEHHBIA Bec BanKy MaJ.
a Takxe A OPuONUMEHHEX PacUeTOB OHA MOKET PACCMATPHBATLCA
KaxK CHUCTeMA O KOHEYHRIM MHCJOM creneHefl cBobojnl. YacToTh, (hopmil
COOCTBEHHBIX H AMIJIUTYAR BRIHYXACHHBEIX KoJeOaunii Takux 06adoK
MOTYT ONpPeNeAsThCA NO dopMynam < HCTPYKUUE O pacyeTy NOXphITuf

POMBIUIJIEHHEIX SHAHUA, B8OCHNPUHHMAIONMIHX JUHAMHYECKHE HATPY3KU»
(UHHUHUCK. Crpoiiusgar. 1967).
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6.3. TlpefenbHO NONMYCTHMBIA INMHAMHYECKHMPE mporuns pas-
rPy3oMHEIX OalioK, He SBJSIOLMXCA 3JeMEHTaMH MEePEKPhITHI,
KoneGaHus KOTOPBIX He OrpaHuuuBaloTcs TpeOOBAHHSAMH Ca-
HHUTapHLIX HOPM H TEXHOJIOTMYECKHMH YCJOBHAMH, He JOJIKEH
NpeBLIaTh aMIJINTY ] KosieOauuii, npuBeeHHBIX B Taba. 3.

6.4. [lpyu nuHamuyecKOM
pacyeTe pasrpys3ouHnIXx Oa- Ta6anmma 3

JIOK CJIeAyeT pasjuyaTh TpH
cjyuasi, XapaKTepH3YIOoLHe AMIJIMTYAL KoOaJeGaHui pasrpysou-

HBhlX O&4J0K, COOTBETCTB €
COOTHOIUEHHE YacTOT COO- ,,pimﬁ;m M“yc,mmﬁh?;“

CTBEHHBLIX KOJeOaHui 0anku AMHAMHYECKOMY [1pOTHOY
H [10JBellleHHOro o0opyLo-
BAHUA. Hacro- [AMnamryaa( YacroTa | AMnauryaa

TA B aY| B MM R ey B MM

1-1 cayuait. Ilpun orHOIe-
HUHY 4acTOT

2

5
0
2
1
!
0
0

ot

10
15
20
20

o0

YACTOTLI COOCTBEHHLIX KOJle- 15[5)

OGaHU#l W aMIJIMTYJAA BRIHYXK- |
JIEeHHDIX KOJeOaHUKl pasrpy- |
soyHoli OalKH onpenesns-
joTci  06e3 ydeTra  MacChl MNOABELIEHHOro 000pYyIOBaHHUS.
B dopmyde (42) njs — HauMmeHbIasd YaCTOT4 COOCTBEHHBIX
KosebaHHi pa3rpysouyHoid Oanku Oe3 yueTa BJUAHHS [10JBe-
[IEHHOro O0OOpYAOBAaHHUA;, M, — 4YacCTOTa COOCTBEHHBLIX BepTH-
KalbHBIX KOJeOaHUHN NOABelIeHHOro O00pYyHOBaHMUS,
UactoTta nis onpefiensieTcsi B COOTBETCTBUU ¢ «HCTpYyKiiveh
10 PacueTy HeCylIHMX KOHCTPYKUUA NPOMBILJIEHHKX 3JaHHH H
coopyxeHHi Ha aunamuyeckue Harpy3sxku» (LLHMHCK. Crpoi-
usgar, 1970) no dgopmyJae

o

B a~JO e O

”?ﬁ
>5 (42)

g

L
L

37

ww -
“w W -

OO OOO

O 5 Ot oba GO ND e
O OO == N B

Gx

.

n?ﬁ == (P? “5'4‘ ' (43)

rie D = EJ — usrubHag XecTKOCTb OankH;
®] — KO3(DHIYEHT YaCTOTHI;
W — TpUBeACHHAs paBHOMEPHO paclpefeseHHas
MACCa, OTHECEHHas K eAMHHIE ANKWHE OanKny (Co
BCEMH XKECTKO NPUCOeAMHEeHHEIMH K HeH Macca-
M#);
| — nponer OaJnku,
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Yacrora n, otipenenseres no dopmyde

| Ka

BT o ’
25T M

(44)

rjae m, — Macca MOABELIeHHOro 000pYyAOBaHHS,
K, — kOadb(dUlHeHT XKecTKOCTH! BCeX NOABECOK, COSAHHAIO-
KX OOOpYAOBaHHE C [1EPEKPLITHEM.
2-i1 cayuait. [Ipy oTHOmIEHMH YacTOT

0

1< <5 45)

flg

HAaUMEHbILYIO 4YacTOTy COOCTBEHHBIX KOJIeOaHHH OajkM pPEKO-
MEHAYETCS onpeaeaaTs N0 npuONUKeHHOH ¢opmyJe

0

nie
dmer=, (40)
nl Vn

e n{ — HauMeHbIIas 4acToTa COOCTBEHHRIX KOJeDaHu# pasrpy-
304HOH Oanku ¢ Yy4yeTOM BJUAHUA MacChi N0JBe-
IIEHHOI0 O0OpYyIOBaHUS,

1) — KO3(pHUHEHT, XapaKTepUsyIOLlUH BJIHSAHHE YNPYro
NPUCOSJUHEHHOR MacChl MOABeleHHOro o0opyrosa-
HUA Ha Y4acToTy cOOCTBeHHHIX KoJaeGanuh Oanku.

Kos(punueHT 1 BoiyuchaseTcs no dgopmyle

=, A7)
| 4- 5

nlMHE

TIe 7lj yug — 94CTOTa COOCTBEHHHIX KOJeOaHUR OasNKku B mpef-
NOJIOKEHHH, YTO MOJBEIIEHHOe O00OPYAOBaHHE KECTKO CBA3aHO
¢ OanKoii.

1 Kospdpunuentom HECTKOCTH KOHCTPYKIHUR HA3BIBAETCA KO03(-
bruneHT, XapaKTepHSYIOM N YnPYrocTh KOHCTPYKUHUH ¥ YHCJACHHO pas-
HBRIA BEJIHYHHE CHJH, KoTopas, OYyAyus OpUJOKERAa K [JAHHOR TOYKe
KOHCTPYKIUM, BHISEIBAET MNepeMmeleHue ee, pasHoe eamHuue. Kosd-
punuestT Ky H3MEpsAeTcs BEJHYHHOH BEPTUKAJbLHOH CHJLI, [TPHJOMKEH-
HOH K LEHTPY TANKECTH NOABCINCHHOrO 00OPYAOBAHUA W BLISKBAIOUILER
AMHKYHOE lMEPEeMElleHHEe B TOYKE NPHJOKEHUSA STOA CHJLI NPH HenoA-
BUXHOM SaKpenJeHHU NOJBECOK K ONOPHOK KOHCTPYyxuum (pasrpysoy:
HO# Oalike).
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Yacrota n; yux Onpenensiercs no dopmyse

D
Aypun = Py '/ (P'_‘I'Ill_r—_) TE (48)

rie w* — npuBelleHHAas MNOroHHas mMacca Ha ©Oajke OT noa-
BEUIeHHOro OCOpYIOBAaHUA B MNPEANOJNOXEHHH XECTKOH CBA3H
ero ¢ Ganxoitl,

3-1 cayuail. llpu OTHOlIEHUM 4aCcTOT

216 <] (49)

fiy

HauMeHbIlIasi 4acToTa COOCTBEHHBIX KOJeOaHU{i pa3rpys304HO#
Oanku onpezensiercs no gopmyie (48) B npeanooxeHuH,
4TO O0OpYJAOBaHUE MKECTKO CBfA32aHO ¢ GaJKoM.

! Tlpu onpeaenenun n' NPHHUMAGTCA, 94TO Macca o60pYAOBAHUS CO-
CpeA0TOUeHAa B TOUKAX [IPHCOSAUHEHU NMOJABECOK K pasrpysovHofi 6aJke,
CocpejloToueHdble MAacCh, NPUXOARINHMECH HA KaxAylo MNoJBECKYy, Ha-
XO4ATCH 0O NpaBuJy phiuara.

B cJayuae, ecau paccTosiHue MexAy aoaseckamMm 06OpyAOBaHMS

meHblne /¢ nponeTa 6aaKyu, TO Macca, NPHXOAANIAACA HA STH TOABECKH,
CYUHTAETCS COCPEJOTOYeHHON B cpeaHell Touke mMexay nolseckamu. [Tox-
CUET NPHUBEJCHHON NOroOHHOH MAacChl, onpejeJeHye aMIVIUTYA ROJIeOaNHfA
¥ [poOBEPKa Hecyume# CnoCOGHOCTH NOPOUSBOLATCH 00 HHCTPYKIMMH,
vykasaHuod B O. 1.4, «O».



IIPHJTOXEHHA

INPUJTOXEHHUE 1

NEPEYEHb OCHOBHOTO TEXHOJIOI HYECKOTO
OBOPYINOBAHUA 3ABOJOB 4 NMNOJNUIOHOB
CbOPHOTO )XEJE3OBETOHA
U JAHHBIE O HOPMATUBHbBIX JHHAMHYECKHX HATIPY3KAX,
BO3BY)XJAEMbLIX 3TUM OBOPYAOBAHUEM 1

B Hacrosiem nepedHe NPUBEJACHH XaPAKTEPUCTUKH WU HOPMATUB-
HEle IMHaMHUYECKUe HATPY3KH IS OCHOBHOIO TEXHOJOTHYeCcKoro obopy-
AOBaHH S, SBJAAIOLWErocs HCTOYHHKOM Bo30yxAeHus BuOpauu# npu us-
TOTOBJIEHHUHE XeJe300eTOHHRIX H3Jeauil.

B nepedenb BKJIOYEHE He TOJbLKO TaK HaskBaeMhle CpejacTBa Bubpa-
NHOHHON TEXHUKN (BuOpoONJAOmAaAKkK, BUOPOHOPME H AP.), HO H OCHOBHLIE
TeXHOJOIMYEeCKHe MAaluHbl, BOSOy:Kiaiowue JUHAMHUYECKHe Harpy3ky
(GeToHOCMECHTEJH, UHEHTPUGYIH AJdA (QOPMOBAHUA KeJae300€TOHHLIX
u3neJUE B Zp.).

[TepeueHb cucTeMaTH3UPOBAH 110 THMAM MAalUMH B BBJAE TaGJUI, B KO-
TOPHIX NMPHUBOAATCH KPaTKue XapaKTepUCTUKH, a TaKXe HOpMaTHBHEIE
AMHAMHYECKUE HArpy3KH, OnpeASHeHHBIe PACUSTHLIM MyTeM.

Chnefyer OTMETHTb, YTO NEPEeYCHL O0OPYIAOBAaHHA, a TaKMKE JaHHbIe
O JUHAMHYECKUX HArpy3Kax He MpPETeHIYIOT Ha UCUEPHRIBAILYIO MOJ-
HOTY.

JlunaMuueckue XapaxkTepUCTHKH OOOPYLOBAHHA B pgaje ciayuaes
ABJSIOTCSI OPHEHTHPOBOYHHIMH, @& HMHOI'A3 H BOBCE OTCYTCTBYIOT, IO

CKOJIbKY OpraHusauyu, NPOoeKTHPYIOHIUE H H3TQTOBJAfAKIIHE 000pYyLo
BaHue, He YKa3hBalT 5TH JAHHEIE B nacnoprax eO0pYAOBaHHMS.

[Tpu nopcyere CyMMAPHEIX AXMHAMUYECKHUX HArPY3aoK OT subpanuon-
HOro OOOpYAOBAHHA NPHHATH TaKxKe HEKOTOpLIe Aonymedusn, Hanpu-
Mep, CYMMAapHbhie BO3MYIMLAIOULHE CHJbLI 4 KHUHETHYECKWE MOMEHTH AJ5
Mallnd, cHAOXEHHBIX HECKOJbKHUMH Bubparopamu, nNpusejeHr! B Tabau-
11aX B MpeAnoJioNeHUuH, YTO BCce BUOpaTOpn B KakOi-TO MOMEHT pabo-
TalOT CHH(PA3HO UJAHM CHHXPOHHO.

OGopyaoBanne W BHUODOMHCTPYMEHT B MNpexnaraeMelx Tabauuax

ofo3HaueHnl ABYMa Mapkamu. Hapsaay ¢ oOuien3BecTHRIMKH MapKamy
npusefieHn HoBhle. Craphie mMapku obGo3HauyeHwn B CKoOKax.

1 Cocrasaen locynapcTBeHHBIM MHCTUTYTOM IO IPOGKTHPOBAHMIO
Npeanpusarsid NPOMBIJIEHHOCTH CTPOUTENLHLX MarepuanoB [unpo-

cTpoiimarepuadnnt (nuxkenepamn P, P, [lopoxenko, E. Il. Jepuuenxko,
C. I'. T'epumag).
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BuGpatopnl rayorHHEIE, SJEKTpPOMEXaHHYeCKHe, py4hbie

il —

—— — — — —— —

3rageusl napaMeTpoB BHODATODDR

Envnuna 0 -
HaumenoBanue napamerpos yamenenus | AB-32| UB-33| UB-55| UB-56] MB-17| UB-25| HB-26| UB-27| UB-47
P (C-825)|(C-826)|(C-975)|(C-976){(C-727)|{(C-800)|(C-80 I)I(C-802) (C-923)
BubpanuoHsni Mexanuam i B r -— l ) Heﬁanaﬂc_ﬁm% - |__ HJIETI—IET&})HH%_ o
~ favavers| wx | 4[] 81| 76| 6| 76| 76] 5[ 76
Pasmephl BUGpOHaKOHEUYHHUKA ————
nauma | » | 420 | 430 | 410 | 530 | 350 [ 440 | 470 | 400 | 440
obmmit L ‘_fcac—J_22|29|10|19[27[46|48|34|59
Bec BHOPOHAKOHEYHHKA I » I — | I I I 1,8 | 8,7 | 9,9 I 4,4 | 8,7
SJAEKTPOABUraTe NS I _ | I l I 14 | 16,5 { 16,5 | 14 l 16,5
OJIeKTPO- | KOHCTPYKTHBHOE BLINOJHEHHE ﬁ_l - — I_ BCTpOEHHHH lOTIleJIhHO cToAIIUE ¢ m_ﬁjm_m BAJIOM
Mrene | morpe6asemas mommocrs | xem | 0,6 | 1,1]0,27[ 0,8 0,8] 1,2 1,2] 0,8] 1
npuBofa | CKOPOCTb BpalleHHS pompa | 06/mun | 5800 | 5800 | 11000 | 11000 | 2800 | 2800 | 2800 | 2800 | 2800
Bu6paTO- | HanpsAXeHHe B CeTU I 8 | 36 ‘
pa _‘_ qacToTa TOKa N - 200 O 50
MakcuManbHEE KUHETHYECKHHA MOMEHT ne6a- I . 1l
sarcoB

K2C-CM ’ .3 ] 2 99 [ 0,15 | 0,41 | 0.03 l 0,35 ] 0,4 | 0.1 | 0,35
Xapax'rep KoJeGaHul |_—

prro BRIE —| ) C;I{J;HOIEP}V;O Bhle

Yacrora KoJe6aHui | koa/mun | 5800 | 5800 | 11 000] 11 000] 20 GGOj 10 000| 12 500 15 000] 10 000
HopmaTHBHas BoaMymamollas cuda (MakcH- |
) | ke | ool 830[ 200] 550' 135 | 400 | 700 | 250| 400

I Jlns ynJOTHEeHUS! GETOHHBIX cMeced



Tabaunna 5
BuGpaTopsl rayonHHbe, SJEKTPOMEXaHHYECKHE, NMoxBecHme!

E ngmuna 3HaueHus1 napamerpos BEGPATOPOB
Hapmmenosague napaMeTpoB
paxerp MSMepeaud|  pg.34 (C-827) [ HB-11 (C-649) [ B316-01
BuGpanuouaHil MexaHH3M I — | Ilnanerapunit (c BHyTpeHHel oOkaTkoll Gerynka)
HAaMeTp , MM | 133 | 194 | 194
PasMepn BHGPOHAKOHETHHKA - . .
L apagEa | » | 720 | 1500 [ 2800
Bec Bn6partopa I Kec | 120 | 230 I 350
KOHCTPYKTMBHOE BHINOJHEHHE | — | Bomecemnmii | BerpoeRHE
SneKTpOABH- | NoTpe6isieMast MOLIHOCTD | xem | 3,2 | 4 | 4
rareg, opg-—m—/0/}M/™ ™ ™ ™ ™ ™ X — — — — — ————— —  — — —
BoJa BHGpa- | CKOPOCTb BpaMleHHs poTOpa ] 06 [ mun 1500 | 3000 | 3000
TOpoB HanpsxeHue | é 220/380
| vactota N | 2y o0 )
MakcumanbHbll KMHETHYeCKHA MOMEHT Ae6aJiaHCoB I K2c - CM 2,8 l 8,3 | 8,3

i

XapagTep KoJeGaHUH

R

|
|
|
|
I — I CJI0OXXHOKDPYTOREIE
|
|
|

UacTtoTa KOJIEﬁaH;I—ﬁ - IICOM.MRH 0: 1420 T 5-500: 740 l _5500; 740
AvnanryRa xoJseBGanui (B Bosny;éT - _I . - - -t' 1 .
MakcaMa/pHas HOpMAaTHBHAS BO3MYILAOWAEA CHJAZ l Kec 2000 I 2800 | 2300
IHaanageHue o - - |— | Ing }nmmneﬂﬁﬂ 6ET;HHOﬁ émecn b"n.;;ccﬁaax‘

1 Henodbs3yioTCs B BHAEe BUOPOIN4KETOB, NOABElIEHHMX Ha KpaHax
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Taonunoma 6

BufpaTopn 0oGHIEro HA3IHAYEHW, SJCKTPOMEXavUyeckue
- 1 o 3HaueHHS napame%p?a B4 6paTOpOB
H Earenna
8HMCHOBAHHE HNapaMeTpor HB-19| UB-20| UB-21} NB-22| ViB-24 HB-49 HB-2*
HSMEepeHHEA (C-792) (C-793) (C-794) (C~-795)(C-797) ViB-61 (C-967) {C-414)
Bu6panuonunii MexaHH3M I_ — | o HeGanancHu#
KoncTpykTuBHAs XapaKTepHCTHK? I — ‘ OnHOBaEmﬁ N _‘_aa%Iglzﬁ Baonle?:;ﬁ
NJIHHA | um | 275 | 310 | 405| 420 510] 435 | 420 | 950
[abapuTHHeE pasmephl _mmHpuua | » | 180 230 | 240{ 310 | 345 | 240 | 484 | 650
L BHICOTA | » | 200 250 | 250 | 28| 320| 250 | 38 | 310
Bec (o6muir) | wxec | 12) 20| 25| b1 | 80 321 110 | 43
DaekTponBH- | NOTpebiasieMass MOHIHOCTD | xem 10,27| 0,4| 0,6/ 0,8] 1,6] 0,4| 0,8X2| 0,7
ratedisb CKOpPOCTh BpauleHHst potopa | ob/»ux |2800 2800 {2800 |2800 |2800 |1400 | 2800 2 8C0
HgHBO}Ia HallpsXKeHHe B CETH | 8 ] 2920/380 | 36
__BH PaTopa  |"gacrora Toxa | ey | 50 _4
Mil;(;llﬁiﬂhtlblﬁ KHHeTHYeCKHHA MoMenT jela- l K2C - CM I 9,3 I 4.6 l 9,9 ’ 18,3 | 34,4 | 93 I 36,6 l 6.5
)-(aEaK'rep KoJieGaHu i o [ — l prroami Hanpan- Ipr'I‘GBhIe
YHacrora KoJseGannit BuGpaTopa | ko /xun | 2800 |2 800 | 2800 | 2800 12800 | 1400 | 2800 | 2800
Hﬁ;’*ﬁ";";;;” BOSMyMAIOmas CHAa (MaKCh- | ke | 200 | 400 l 800 [ 1600 laooo | 500 | 3200 | 565
Jaa ynJAoTHeHAS GETOHHEIX Han ycrauoBku |ILas ynuor-
Hasnauenne — | cmeceft,” Mexanusanmu Bhrpyakm "3 tPAnCnoprepax,| Hewua Ge-
CRIIY9HX B Ip. H 1mp. cMeceHd

* BuGpatop V1B-2-—nopepxHOCTHRHA ~— BRITYCKASTCE B KOMNJEKTe ¢ nJAUTOH.
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Tadoaxupga 7

MasiTHHKOBBIE BUOpATOPH! 9JEKTpOMEXaNHdecKHe, ofniero HasHavenud

3HadeHHs papaMeTpoB BHOPATOPOB

Enprnua
H
JHMeHORAmIE NapatieTpos Hwepeﬂﬂﬂina-ss (C-839)|{MIB-36 (C-840)[MB-38 (C-842)[UB-53 (C-971)|" > &3, (Boamen
BﬁpauHOHHbrﬁ MeXaHH3M | | HebaslaucHbIi
KoncTpyrTuBHasl XapaKTepHCTHKA | — ' OxnoBasibH LA
iy AIMHE | mm 975 | 390 | 470 495 | 510 __'
2 ;bgﬁg;;i T%ﬂpsa' LIHPUHA | | 305 | 395 | 45 | 310 | 345
BEICOTA | » ] _i85r | 230 [ B 31JO | 45;’)_ __| ._.510,. _
Bec | e | 15 | 32 | 8 | 9,2 | 130
DaeKTpo- KOHCTPYKTHBHOE BHIIOJHEHHE | — L Bc'rpoeHHh:f_l_ ] - B
aBHra- | HoTpebJsieMasl MONIHOCTDL | kem | 0,27 |} 0,4 | 0,8 ] 0,8 | 1,5
TeJb NpH-| CKOPOCTL BpameHust poropa | 06/mux | 3 N 2800 o N - B
Boja BHO-| manpsxeHnne B ceTH 1 s | 2207380 - _
PATOPA |"yacToTa TOK2 | 50 -
MaxCcHMaJIbHEIH KHHETHUYECKHH MOMeHT ne-l 2¢O , 9 3 ' 46 ’ 18 3 , 18 3 I 34 3
_ 6asaHcoB ' Y S ] a o ]
E{apamep KoJie6aHnk \ | _ HaHpaBJIEHH‘hI_ﬁL . -
Uacrora kKoJeGaHn | ma[mun | N L __2 800 . )
HopmaTtnBHas BoaMynialomasi cuja (Mak- I 200 l 400 , 1600 ' 1600 , 2000
CHMMaJIbHast) _ -
JlJs1 ycT&HOBKM Ha BHOPONUTATENAX ﬂff ﬂ %%yﬂm
’ TH Ha _
HQBHEI'I&H ne l ’ Tpa HCIIO pTepax E Hp‘ B;}Hﬁlf.gmlom-an-l
Kax v np.



Tabamma &

BuGpaToprl nHeBMaTHUECKKWE, IaYOUHHBIE

T — A e

———

Enpmmm a | 3nadeHus napamerTpos BHOBpaTopos
HauMeHoBaHH: napameTpos Ha'gaeperma — IS — ) — —
) MB-13 (C-697)|1B-14 (C-698)|MB- 15 (C-699)|1B-16 (C-700)|1B-48 (C-923)
Bu6pauHOHHEIE MeXaHH3M =] IlaanerapHmii
Pasmepn BuGpoRAKO- AinameTp | nu | 4 | 50 | 7| 110 | 133
nednnKa - qmna | » | 315 | 35 | 35 | 480 | 350
Ob6uwas nauHa BrGpaTopa ] o » 2470 | 2335 | 2525 | 1405 | 1250
Bec Bubpatopa | ke | 35 | 5,6 | 11,0 | 20,0 | 24,5
ITHeBMaTHYE- paﬁoqee AdBJICHHE CXa- 3 A
cxufi mpuBoy |TOTO BO3MYXa _ rcec/cm- 4—_5 -I_ 4—6 I 4—6 4—-_6 i_ _ 4—6
CeryHka | pacxoll Bo3ayxa_ | MS/M_MH | - 0,5—0,7 | 0,8—-—1,0_ | 1,_2-——-1,3 ) 1,4—1_,5 | 1,6—1,7
MaKkCUMaJbHEY  KUHETHUECKMH  MOMEHT | I l
neGanaucos B KaC - CM 0,04 0,15 0,45 | 2,3 3,0
XapakKrep KoJebauuk — ] CJIO}KHOprFOBoH

KoR/ MUK |14000_13000| 12000—18000|10000—160008 000—14 0007 000—12 000

»

| 2800—3600 | 2400—3600 | 2000—3000 | 1500—2600 | 1400—2400

»

|12000—16000]10000— 15000| 8000— 14 000 7000—12 000) 6000— 10 000

sucokad |
= | Ilpu paGore|_ __—— ona”
E = | B BO3AyXe | ypaxas I
= O
o @ |
5 BHI 1
T~ S [Ipu paGote cm{a
B feroHe HHSKaH l

AMNIUTYRa KoaeGaHUR (B HUXKHEH TouKe
BUOpaTopa)

2

| 2400—3200 | 2000—3000 | 1500—2700 | 1300—2200 | 1200—2000
0.8 | 10 | 26 | 21

o ( 1,6 |

HopmaTuBHas BoaMyllaomas cHJAa (Mak-
CHMaJbHas)

Haaﬂaqerme

375 I 980 | 3700 | 3350

Hnd ynaoraeHusa GeTOHHRIX cMeceH

| 100 |
— |




&

Tabnunpa©
BrbopaTops nHEBMATHUECKHES, NPRKpenIsieMbie

SHadYeHES napaMerpoB BabGpaTopoB

Exuaun
Hauvenosanue napameTpoB N H;[ uB-28| UB-29| uB-30| UB-31 C-876 (BIIH-1I) l HB-64
PEREHIC-819){(C-820)/(C-821)(C-822)
A5g dbopMoBaRusl HanopHHX TPYO
BuGpannoHurii MeXaHH3M I — H.aaHe*rapHmﬁ
JIUHA CO ILJIAHTOM | mm | 1300 | 1310 | 1305_| 1355 l |
laGaputEbe | papma Kopnyca | > | 120] 125 195 | 170 | |
pasMeps IUPUHA | » | 70| 95| 140 l 180 | |
) BRICOTA | » I_ 38| 54] 781 116 | 180 ] 272 .
2,0 (19,56
Bec suGpatopa Kec l 2,9 , 3 l 6 I 14 , 16 rrexTon mﬁa‘ﬁi"h
) D L KpenjeaneM)
abouee JaBJeHHE CHKATOrO
Ilpuson gos,uyxa g I reee/eM” 0 l > l ° ' ‘ ‘ 5—6 l D
6eryuka S S S
_Yﬁr i pacxoX BO3JyXa | M3 | Mun l ~:§0,7| <1 | <1 3| <1 ﬁl 0,8—1,25 1.6 égfgygrfg?“ Oes
MaKCHMEiJIbeIH KUHETAYECKHH MOMEHT | Kec-cm | 6,04 | 0,15{0,45 | 2,3 [,9 | 2.4
Xapamep KOJIe6aH nH i — l Cﬂﬂﬁ(ﬁi‘;ﬁgﬁg ABYX- [ vamsfi-;iﬂ oXfiouac: Cag;ﬁ;txo;{apgjr?&h;
| 4300—6000 Py __—_‘_‘000 \ —
Yactora | BbICOKas konfsun | 14 000| 12 000| 10 000 8000 | 4050 %600 mpr | ¢ oo Karpamn
koaebaHRK L 6 rac/cm?
HHM3KasA | » | 2600 2500f 2300[ 1300 | — [ —
HopMatuBHasg  BOo3aMymialouiasi CHJ3 o 1720 1710
(Il:laKCHMaJIbHaH) da l wee l 87 40 ' °00 | 1650 | mpr QOO0 xoxa/xur apa 8000 xo./su-
Hasnavense ] _ ‘ [lnsl YOAOTHEeHUsS GETOHHLIX CMeced; JAJIS MeXaHHU3upoBaHHOM

BhIFPY3K® ChIDYHUX H T. A



BuOpaTopr! ABYXTAKTHBIE, SJEKTPOMarHUTHLIE

Ta6awnma 10

e

3HadyeHua napaM<TpoB BHOpaTOpOB -
HaumetoBatine napaMeTpos Epgwana |
UsMepeRd| g67.pM | 411-PM | 372.pm | 332.pM | 383-PM | rIBK-1-0%

HCHOJIHEHHE Bubparopa | — | OTKpHTHIH C peccopﬂon IIOII,BECKOH
HCHOJIHEHHE BHﬁpOII.BHI‘aTEJIH ' — | ) H.Byxaaaopumﬁ BO3BPATHO-NOCTYNATEALHOrO AeHCTBHUSA

Fa6 AMHHA | wm | 1095 1400 | 1740 | 1890 | 2180 | 1565

apaB]: P;Té{%ea,foa;;e' IMpHHA | > | 710 840 |_960 | 170 1470 | 1110
T Becotra | » | 405 | i7§ | 560 | 720 | 856 | 710
Bec 1 ®ee | 510 | | 1710 | 2700 | 3430 | 3040
Cuza Toxa nuranomero (mepemeHHoro) | Q | 1,8 | 3,5 | 7,5 | 14,0 | 30,0 { 14,0
Cuna Toka BO30YXKIACHHUS (HOCTOHHHOI‘O) i » | 3,4 | 2,7 [ 7,0 11,0 | 16,0 |___ 11,0
Momnocm notpebasemas | em | 500 | 1000 | 2000 | 4000 | 8000 | 4000
Hopmanbnmu 3a30p 2JIeKTPOMATrHUTA | MM I 1,5 ] 1,6 I 1 8 I 2,1 ‘ 2,7 I 2,0=2,2
KosbbunneHt MOIH.HOCTH_ | — B - 0,7—0 8 | 0,8—0,9
Hanpskenue nepeMeHHOrO TOKa NHTa- | 5 | 380

HUS
Hanpsikenne NOCTOSHHOrO TOKAa BO3- ; | 94
~ OyxneHES |
HactoTa TOKa IHTaHHA I 2y l o0
Yactota KosleGanuii BuGpaTopa T B &0
Pasmax KosecGanufi paGouero oprasa l o ‘ {4 | | 5 l 1 G | (8 I 9.9 1 8

(nBoliHas aMnJauTyAa)

& Hazuauenue

YnorpebasioTcss B KauecTBe NpHBoJa BuOponuTaTesed u mp



Tab6aunoma 11

BuGponaomaake GAOMHOH KORCTPyKuwM (M3 yHH(MOIUPOBAHHKWX BHOPOGJOKOB)

JHauYeHUA napaMeTpOB BUOponAOmMAAQK

Epvnuna . - I ’
H -63 | CM)K-64 | CMJK-200{ CMJX-181 | CMXX-199| CMXK-65
FCTORARES TRpRieTRos asmepenus (%ﬁzléﬁs) (CM-868) |(6691-C/1)] (6691/1CB) | (7151/1C)| (5917)
Maxcumankaas rpysonomem?mcrb | me | 2 | 8 I 15 , 15 | 24 l 10
KoHCTpYKTHBHOE BHIIOJHEHHE | — | I/I_s_ VHEGHIY POBaHHEIX ijmrgm__ .
Tun BuGpoBo3GyARTENS I — | Ilentpo6exHeie, ILB?XB_aJIfHHE CO CMEHHAIME nebanaHcamu B
KoanuecTtBo BuHGpO6JOKOB l LIT. , 2 | 8 I 8 | 8 l 16 ‘ 8
a;coﬁ Kpemjieaus ¢opM | — l [THeBMONIPHIK MM , SNEKTPOMArHUTH ]
MaxcuManbHLE  pasMep hOpMyeMBIX H3- I Py l 0.8x3 I 956 l 356 l 958 I 35 12 ' 0.7% 14
Jenuil (B nuane) _ i . — . -
FaGapurase _RIHHa I MM ‘ 3860_ | lOOO _ l 9704 _l_ 10674 I 1_4 634 I 16 984
pasMepH Bu6- | IMpHHA I 2 I 670 I _2330 |_ 2772 _|_ 2600 I 2834 I 760
pORIOMAXER " | stacora [ » | 790 | 900 | 80 | 654 | 694 | 8ou
— | xec | 1040 | 4300 | 7480 | 6300 | 9500 | 5800
1118 IKH suGpupylomux sacred | > | 720 | 2900 | 4800 3100 | 640 | 4084
5 30 2
SiekTpogBHra- | MOMHOCTS | K8 I 10 , 20 % 2 , 20x4 | 20x4 | 20x4 | 30x
TeJlb NPpHBOJA | — _ — - — —
BHOPOILIOIIAAKY | ckopocTh BpauleHHs POTOPA | 0f /Mus 0_200
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[Ipodoasicersue mada. 11

— s ————— R i — —— - Fr—

3nageHud DapaMeTpPos BHOGPDOUROMAAOK

Exuauna

HanavenoBanue mapamerpos nsmepennga] CMIK-63 | CMIK-64 | CM)K-200] CMX-181 | CMX. 199] CMK-65
(CM-865) | (CM-868) |(6691-C/1)| (6691/1CB) {(7161/1C); (9917)
Makcpvanbaud k- | OXHOro BIGPOGIOKa Kec-cm 60 ‘ &0 ' 60
HeTHueckud mMmomMes? § i 0V O OO OO OO OO  _ -
Jebanancos
o6y l 120 480 | 640 960 l
XapakTtep Konaebanui l — ' ["lapMoHHueckne, 0AHOYACTOTHRIE, BEPTHKAJLHO HAlpaBJAeHHLIE
YacTora X0oJe6aHuA KOA[MUH 2800 2800 2800 2800 2800 202
Avnautyna KoaeGauui l MM l 0,4—0 6, 0,4—0 ﬁl | l ‘ Q,5
Ha OXUH BuOpo6JIOK Keo 5280 , 0280 7000 l 7000 l 0280 ’ 5700
Hopmatupuas BO3-
MyDlaromas cuJa
(MarcEMaabHAas) o6mas ' » ’ 10 560 I 42 240 56 000 l 56 000 , 84 480 l 45 500
Hasuauenne — s dopMmoBaHus xKese306eTOHHBIX H3JeJud
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Ta6aupma 12

BuGponaomanku pamHou Ko HCTDYK IV
T 3Ha=IEHHH napaMerpoB BubBpolJomanokK
HarmMenosanue napamMeTpoB ;ﬁgﬂggﬂ CM-475Y I B-21 , CM-476E CM-615KII , CM)X-66
(6668/3B)
MaxcumasbHast rpysonoABEMHOCTD | mc | 2 | & | o | 10 | 8
KoucTpyktupuoe | BHOPOCTOJH | wr __'______l____ ‘ 2 | __i_____l_ 4____|______l__.
BEINIOJI HEHHE aMOPTH3aTOPH I — | Ha npyxrauux peccopax _ - _
Bubposoabyaurent | pun I — l JIByXBajbHRE I OxroOBaJbHbe I JiByxpajibHEe ’ OaioBaJbHbie
(co cmewvegt M@ |\—moro-eouo0bo — s - o
Aebanancamu) KOJIH4YeCTBO | IIT. ' ) 2__ | 4 | 8 B | 8 | 6
Cnoco6 kpenJenusi GopM ] =1 KAHHOBBIMH DpuKMMaMB
H{cﬁmanbﬁm pasMeph! GOpMYEMBIX NS EJRA(B HJIEHE)I M l 1 1%x3 I 2 5X 217l 2'5)(6 | 3 6)( 5 ] | 2,5)( 3 _
T | aomHa I “7—3"7"7"0_'T 5000 | 7020 | 7200 | 5260
FaGapuTune pasme- “MHpANa ] » ] 1100 ] 2500 | 2500 | 3600 | 2685
pt! BROpOMJIOMIAAKHY —vv—— | - 975 | 9% | 9% | 280 1327
o obumA | wec | 1530 | 2100 | 4100 | 5960 | 5126
pec BUGP KD YIOIHX YacTed | » | 1030 ] ___: | 1__—3200 | 4400 | 2_-‘-_1__00 .
“DICKTPOIBEraTeNb | MOmAOCTE | kem | 10 | 20 20 | 20x2 | 18x2
HpHBOI{aCO IlBeﬁaJlaH- cqul::ani:aTb Bpamm | min ' 289?_ ‘ l % l _2920 ' 2990 | ‘ 3000_200
MakcumMasibHEl KUHeTHICCKAR MOMEHT Ae6anaHcos _!_J‘CBC -CM | 160 | 160 | 320 | 640 | 270
XapaxkTep KoseGaHHR BrGponJIOMafKH | — | ['apMOHHYECKHE, onuoqacm'mme, Bepmxanbna HaHpaBJIEHHbIe
UacToTa XoneGanaik T | _}/ﬁmﬂl 2890 | 2020 | 2920 __I__ 2920 l 2920
AmaTyla KoaeGanui | »#m | 0,4-1,0 |0,3-0,45 0,3—1,0 | 0,306 | 0,37
i'_l;;ldaTHBHaH BOSMYIRAIONas CHJa (M&Hcma;m;aﬂ) , kee | 15000 | 15 000 | | 30 000 __’_ 60 000 | 25 300

Hasnauenue | — | Jas GopMOBaHHS Xese306eTOHHEIX H3JEJHH



RuGponaolllaikA ¢ TOPUIOHTANBHO AANPABJICHHBIMH KoJeOaHUIMU Ta6bauma 13

E— 3SHAYCHHA NapaMeTpos sAGPOUIOINANOK
Hauvenonauue napamMeTpol . '
P USMEDEHES| CMK-80 (7452) | (Gmoa010y | CMX-195 | cMx-196
MakcumanbHas Ipy30M0ABEeMHOCTD m | 8 | 15 | Ho 4 | 12—2U

P

—_ C BLIHECEHHHIM OTHEJIbHO BHﬁpGBOBﬁy,ﬂHTEJIEM

KOHCTPYKTHBHOE BEIOJIHEHUE |
l . l LLeHTpO6e AHhiEe ABYX BAJLHEIE CO C RBYCTODOHHHMA

Tun su6GpoBe36YAHTEJIN B CMEHHLIME 1 eGasancamn , CyneprapMoEHYeCKHR Y vaapaMu
3aXMPM — FPYSOpRINaibiti; 0CBOBOX Kavsosm#t c
Cnoco® kpemenns gopwm — |7 ﬂEHHe__I‘:_MpEB AHaECKoe l FHADOIPHBOZOM | He tpebyercsa
Meph! BUOPOIJIO- | IIKHPHHA | 9 | 2960 | 8200 | 2000 ] 1310
Llanku BRICOTA | » | 1435 T 14 55 | 1600 | 1050
B 061K I - | 640 | 3500 | 3650
¢ | konebmomuxca wacredt R 575 i q34 | 1500 | 2060
SJIeK TPOABHT aﬁTEJIB MOIMHOCTE kem | 7,7 | | 22 | 20.2=40
pABOAA BHOPO- |Txonoern epamenus :
610Ka poTopa | 06/mun | 3000 | 30 | 500 | 1500
MaKkCUManbHLIE KHHETHUECKHA MOMEHT| ~ac.cm 80 | | 185 | 640
. I"apMonHyecKue Ypapame (u2pes
KTe a [CapMm PESHHOBRIE 1DO
f{fapf p KoJeCaHun ‘ PMOH#YECKHEe OAHOYACTOTHHIE JBYXUACTOTHHE AT
3000 2600 1600 (asycropon-
Hacrora koJeHGanui ‘ xoa!mnl 4100 ' £100 | 1500 n 4500 HEX YRADOB)
AunauTyna koneGarui I | 0,4—0,6 Ig éséfégﬁlg?ﬁﬂﬁmg 2—2.5
Ht:gu;im;r:aﬂ RO3MyHIAONass crJa (MakcH- I Kar l 2000 , 6800 I 4650* I —
Hasnauenue | | Haa ¢oupMoBaHMg H3feMHH M3 XKeCTKHX GETOHHBIX cMeced

* [lpu gactore KoneBanud 1500 xoasaun.
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BuGponaomanka ¢ KPyroBhiMU KoJeGaHAIMH

Ta6anna 14

E jzauma 3aaueHus iapamezf_?n BHﬁpDnJ]gmanoi{
HauMmeHoBanRe nMapaMeTpos HaMepe Bt 029 o ‘ 020 ¢ l 5102
Mcnmanmaﬂ rpy3onolbeMHOCTh \ mc ' y I 0 ‘ 15
KQHCTPYKT;I;;% BUOPOCTOJMH l _— _T o | PamMuoOR KOHCprKLlHH IR -~ B
BRINOJHEHHe aMOpPTH3aTOPH — IlpyXuHHBI ONOPH

Tun BUGPOBOSGYAUTEAS o =N OnHOBaJIbHEE CO CMEHHBIMH LeGajaHcaMH -
Cnoco6 kpemieHas ¢opM —  |DnexTpomaruutHbd | MeXaHH4YeCKHH  |JAKTPOMArHUTHHIT
Pasmepr! BuGpocTtosa (B nsaHe) T M | 2X0,6 | 2,8 X4,2 | 1,6x8,4
] | an@Ea wn | 6565 | 4206 | 8460
d aggg;'mme Pas- |"mpupuna » | 1980 | 2800 | 2800

BH:J?;:T]:(lg;ZH rateJdq) > ' 1020 1025 I 880

O KT ' kee | 7428 | 7100 | 13200
Bec B T 49 BHOPHPYIOMHX |_ » I 6278 l 6565 l 11 400 -
L yacTeH |
aﬂlfgjggfjmﬁeﬁgf  MOILHOCTb. | kem | 28 | __2_2__ B J_ B

JIQHCHOI'O BaJia | CKOPOCThb BpAINEHUst pOTOpa| 06/Mmuk | 3660 | 2940 | 3000

MaxcuManbHuE KHHETHYECKHA MOMEHT ﬂet‘ja.nam.oa] Kec-cm | 290 | 320 | 640
XapakTep koaeGaHHH | — ] o prroame o -
YacToTel KoaeGaumd T _EEJ![MMH | 3000 | 2940 | 3000 -
Avnantyla KosneGaHuit | oum | 0,4 _
HopMaTHBHast BosMymlalonias crA3 (MAKCHM adlb- 29 230 64 500

30 9&0 [

Has)

dlasHaueHue l

Sp——

Ina dbopMmoBanusa xeJse306eTOHHBIX H3AeJU R
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Ta6anpna (5
KacceTntie YCTAHOBKA ANS W3rOTOBJEHHS NJOCKMX XKeJe300eTOHHBIX M3IeJuil

o oy T— ) 3H&‘IEHHHJ napame*rp;ﬂ ;acce'r N o
H : R ——
anMeRoRatie HapancTbor H3MEPEHHS| 7,19,y ]7412;2]7412;3]7412/4]7412/5| 7412/6 | 741247
HaunmenoBanne ¢gopmyeMEIX H3feNdH ' — Ilanean BryTtpennne BryTpennue
nepeKpuITHH CTECHOBHE NaHeNH _Neperopoikm
" AEHA n | 5,7 |57|562|53|56|573 | 5,73
aKCcHMaJbHBEe pasmepws |- T
DOPMYeMuX H3Rennd | W¥pHHS _ 3 18 | 2,64 2,58 | 2,58 | 2,58 | 2,58 | 2,58
. TOJIIHHA | 010,12 ]0,12)0,14| 0,06 | 0,06
Pacnaay6ounasd MammnHEa K KacCeTam ’ MapKa l CM)K-20 CM)X-21 (7412/22) | CM)X-22 (7412/23)
(7412/21)
KousngecTBo pa609HX OTCEKOB B KacceTe l I 10 l 10 , 10 , 6 ‘ , 10
o xae- §o o
cere |MakcumanbHoe pabouee AaBaeHHe napa| amu 0,6
B TEIJOBBIX OTCEKax
CymecTByiomue THN ISJieK'rpomexaHmecKHe ofwero naspauenusaliB-2(C-414)

BrGparopsl (HaBecHEIR)

NePCneKTHBHEIS » SnexTpomexanuueckue YIB-68 (paspafoTann crnenuanbno
- ANl KaCCETHHIX yc'raﬂosox)
KoanuecTBO BEGPaTOpOB Ha Kaccere l mT. , 10 , 10 ! 10 , 10 I 6 , , 10
%‘- Et =} —— JJIAHA MM | 7050
Sy X mApHHa » | 2588 | o788 | 2a12| 2402 | 2432
b BLICOTA > | 8555 | 3035



IIpodossxcenue maba. 15

Easma 3HaYeRun napaMeTpoB Kaccer
MSMEPRHEAl 7412/1 |7412/2[7412/3[7412;4[7412/5‘ 7412/6 | 7412/7

Haumenopanne nnapaMerTpoB

& & ANAHA an | 7130
S A - —_——
a. o q | Pacnany6ouno# MamuHL I
‘E 2 2 (mo THmaM MauiuH) INHPHHA » 5740
i BLICOTA » I 2875 | 2355
KacceT (BHGpHpYyIOmMUX gacTed) me ] 77,1 Jl 67,4 [ 66,3 | 64_3_| 47 | 42,8 ‘ 65,7
¢ | PacnanySounofi Mamanu > | 13,45 | 12,93 | 13,29
L @t —r - ] —
betona B um3ze/nsax (OpH MaKCHMaJabHOH » ' 45,0 ' 37,5 , 43,5 l 44 .7 , 30,0 l 11,1 I 18,2
packaajke)
E«EE Makcumanbragnotpebasemas| npa C-414 1 xem I 0,7X10=7,0 ' 0,7><6=4,2J
EE-‘E BHOpaTOpaMy MOLTHOCTS NpH VB-68 » ‘ 0,4%10=4,0 | 0,4%6=2,4 | 4,0
o] B m - e, e, — e — e e e e —m
E‘%EE MagcrManbubll KUHETHUC- npa C-414 KeC-CM | 6,0Xx10=65,0 \ 6,5x6=39 J 65,0
S22 | ckuf MomeHT mpu MB-68 | "» | 23x10=230 = = | 23x6=I138 | 230
XapakTep KoJdeGaHuH l — l Kpyrosuie
YacTota Kose6anuii BHGPaTOPOR M' KoA[ M”"' 2800
npr VNB-68 | » | 1400 _—
npu C-414 |  xee | 565 10=5650 | 565 % 63390 ' 5650

HopmaTtusnag Boamymalomas CHJA _
(MaxcaManbHas) npu WUB-68 » l 500 % 10=5000 ] 500 X 6==3000 ‘ 5000
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Ta6avwua 16
CrennoBeie cHioBpble enGpodopmMBl AJ8 IIAWAHOMEDHBIX XeJe3dofeToHunx usneawin (6aqok) (puc. 14)

il el L e e I ‘

E pusuna 3uaueHus mapaMeTpos, Ne uepreixxkeH ¢opm
HauMeHOBaHUe napameTpoOh usMepe HUSI 520 2030 | 3081 I 24 24
Tun dopmbs — Bu6ponopuiHeBHe ’ C HaBecHHMHU BHG-
| paTopamHy
HanMeHoBaHue OaJKK — I CrponuabHuie 6ajky Jﬂoncmﬂnﬂnh CrponuabHee Ganku
_ . Hble BaJIKH
®opmyemoe xeneso6e- | cepusi ueprexa — |nk-0108f mm-o1-01 | rm-01-03 InK-01-06 | NK-01-06
TOHHOE u3Jesue — A
MapKa | |B4- 18-3[ BIIT-18-3 | BIT-4 | 154-18-3 \ 154-12-1
ANUHE M \ 18 l 18 ‘ 12 l 18 I 12
THII, MapkKa — I 4 B ‘ C-413
Bubpatopn ) -
MeCTOHaX0XKJIeHUe [IpuBapuBaloTcsl ¥ NOANOHY I Hasemupaiorcs Ha
L GopTta GopMm
KOJHYECTBO LT | 3 l 3 l 4 I 20 ‘ 12
Xoa1d4yeCTBO HPYXHMHHHIX aMOPTH3aTOPOB IOA » 20 20 l 8
dopmoil
FaGapnTane pasveps | ATHE2 | 21611 | 2292 | 15250 I 19820 | 13820
MH (0es maBecHmlx |~ Y
qJOBpnﬁpa'(rop(}B n oes HIKPpHHG H I 1 350 l 1 500 ' 2 160 J 760 I 660
aMOp TH3aTOpOB) —_—
BLICOTa » | eni7s| 210 | 2300 l 1830 | 1502



89

6ote Bcex BHOpa-
i TOpPOB

Il podonrscenue madbar. 16
HauxMenoBanue napaMeTpop HE‘EHHHM SRanewn Tapaverpos. T veprene? dopw
SMEPSHEA 7520 ] 3030 | 3081 { 74 | 73
Bec JKeJue3o00e TOHHOT O Hsﬂe.{mﬂ 1 | 9,1 I 12 l 12 l I
BrGpodopmul (6e3 HaBeCHHIX BHOGPaTOPOB » ‘ 20,8 I 20 20 12,25 I 6,45
¥ aMOpTH3aTODPOB) |
Magcumaapnas norpebifemas BHOpaTopamMy 28 DOx3=| b,5x3= 5,5x4= | 0,4%20=|0,4x12=
MOIHOCTL (Ipm paGoTe Bcex BHOPAaTOPOB) =16,5 =16,5 =929 =8 —4 .8
H2 OAWH BUOGpPATOP KaC+CM 45 l 4,5
MagcumMaJbHEE KHAHETH-
YecKHHE MOMEHT —_— —
UpH CHHXPOHHOW pa- » 135 135 180 90 54
6ote Bcex BuOpa-
TOPOB B a o .
XapakTep kKosaeGanud BHOpaTOpOB ’ — ' Kpyroene
YacToTa KoJgeH6aHui sHOpaTCPOB KO/ MUK 3000 l 2800
Ha oAMH BHOpaToOp Kec l 4500 I 395
HopmaTuBsaa soamywato-(_ i X
nlas CH‘MH&(%&KCHM“]" NpY CHHXPOHHOH pa- » 13 500 13 500 18000 | 7900 4740
i
|
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a} 21611
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Pnc. 14. CrernoBrie cuJOBRIe BHOPGOHOPME! AN A JIHHHOMEPHBIX XKeJje306eTOHHHX H3IeJHuN

BHOponopmiHeBkle (opMel: ¢ —7520; 6—3030; 6—3081; dopMnl ¢ HaBeCHEMU BHOpaTopaMu: 2—74; 0—73; [ —xesnesobe-
TOHHas Oajka; 2-—c¢opMa; 8 — HaBecHOR BuOparTop; 4 — BEOpaTOp Moj HOAAOHOM) O — BHOPOH3QAATOD
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Ta6aunma 17

INocTh! hopMOBAHNS HANOPHHIX Xeae306eTOHHHX Tpyod
(cmoco6oM BHGPOrHApPONPECCOBAHUS B BEPTUKAJLHOM NOJOXeHHW) (cM. puc. 9)

HaunMeHOBaHHEe napaMeT poB

obreM GeToHA

Xene3zobetonnasa TpyOa

Naunnne no dopmosounomy nocry (npn
BhICOTe hopm 5640 mm)

Bec Qopmm

Bec GeToHA

yepTex (PopMH

HapyXHblA ZHaMeTp (POpMEI

mJomanp onupaHusi pactpyba ¢GopMrl
(B miasxe)

pasvep (B naane) xeJe306eTOHHON
naHTH noxaoHa (6=400 mx)

ofuIni

HApYXKHOA dopMu

cepAeUHHKA

B TOM 4uche

PE3HHOBOI'O 9exJia

Bec 3arpy3o4HOrv auiiyia

3HavYe ENR napaMeTpoB AAA TPYO No uX BHYTPEHHHEM RuaMeTpaMm

500 | 700 | 900 | 1000 | 1200 | 1400 ] lsoi
( o,53| 08?, 117, 142| 198, 266, 3,28

5,2

Eananna
“3MepeHud

m l 1,2 ‘ '201‘ 292| 355‘ 495‘ 6,65
OnsITHRE
2422/25]2422/24

wn | 916 | 1156 | 1388 | 1510 | 1786 | 2024 | 2064

Ne ,6373/35 6873/46'6873/35'6873/25I6873 1B|

pr \ o,gsl _ ‘ _ I 1,77 | 9.56 ' 9.92 l 3,8
T 1.55%1 .55 l 1,9%1,9 l 3,2%2,2

2900| 3880[ 5952 | 6800 l 8500 | 11629| 14558

K
R E
’ I l 1980\ 9979 | 3441 ‘ 3829 | 5050| 5406
> I l 1559' 9620 | 9949 | 4020 ‘ 5947| 8377
» , 139| 196{ 243 , 278 ‘ 340 l 380| 420
> ] 351 50] 69 ] 76 l 08 j 123] 175



¥/

HaumMeHOBAHHE HAPaMEeTPOB

Tun

gJacTOTA KO-
Jefanui

Hagsemenu Ha ¢opMy BuHOpaTOPH l

MagcuMaJbHEIR cyMMap-
HuH¥ KHHETHUYCCKHNY
MOMeHT (Bcex BEOpaTOpOB)

MagcumajabpEas cymMmap-
Hagd BOSMymMAwINas CHJIA
(Bcex BubparTopoB)

KoanueCTBO

e
=T

CYIeCTByIOmue

Ha NepCReKTHBY

Xapamep KoJeGannn

C-876

HB-64
npr C-876
npr HIB-64

npa C-876

npn KIB-64

Enrnpna
n3MepeHEs

T

3HaueHRA IapaMeTpoB And TPYO no HX BHYTDEHHHM RHAMETpaM

I podoasicerue maba. 17

e | meweremm 00 | v00 | 900 | 1000 | 1200 | 1400 | | 1200 | 1400 | 1600

4

7,6
9,6

6880

6840

4

6 6 6

s‘b

C-876 (BIIH-1) nneBmaTnyeckue

HB-64

4300 ——6000 133000

CJ0XBOKp yroBoi

8000+-20%
11,4
14,4

10 320

10 250

To xe
(psamen C-876)

napjeand 3 kac/cm?;
npn 6 rec/oem?
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TaG6auma 18

Hentpudyre nas dhopmopanng TPyGuaTHX XKede300eTORHLIX H3AEJHHH

Jnavenua napaMeTpoB HeRTPRYT

BEICOTA d

H Enuanna
auMeHOBaHUE HapaMeTPOR CMX-104 | CMX-106 CMK-169
u3MepeHRA| (7286/1) (7286/3) | (576/1) ommTmas 5I1-273
Tun nenTpudyrn l — PonukoBnie Kaunope-
MEHHBIe
Koargyectso onop B nentrpudyre |  wwr. | 2 | 2 | 4 [ 3
Bul uenTpEGYrEpyeMoro xenes3o0eTOHHOTO — Hupaxnapageckre Ges- Konuvyeckue TpyOni
U 3TeJIHS HaMOpHLIE TPYOH ONOPH pasyue pa3Hhie
(JI-1I n mp.)
IdaMeTp YCJAOBHOTO MM 1000—1500 | 400—900 Bepiuna 800—900
0o HeHTpHpY- npoxoia 170 —290,
FHpyeMOMY - ocHopagne 490
A3RSIHIO MaXCHMaJbHaAR AJEHA M | D,2 \ 5,2 | 13,5 | D,2
2 o dopue neavetp Gaugaxa | mm | 2020—2520 | 1100—1750 | 515—650—700 |  —
S JARHA » | 5,35 | 5,2—5,45] 13,5 | 5,3
L
%,, JBaMeTp pONHKOB MM , 800 ' 800 ! 400 l —
@)
= | Mo HeHTpupyre INAHa » l 5950 I 5800 Q 12 540 I 6500
L. ——
’ rabaprTHEIE ITHPAHA » | 4550 | 4000 ‘ 3465 l 4756
pPasMepkL!
I 3720 l 3020 l 1597 l 4100

——



ITpodosscenue mabnr. 18

SHaucHUA NapaMeTpoB NMeHTPpHPYr

sli——

Epmaonna

HaumeHoBaHHe MapaMeTPOB CMX -104 CMIK-106 CM3XK-169
m3MepeHHA|  (7286/1) (7286/3) | (576/1) onwrHas 611-273
LeHTPp D yrupyeMoro xeJieso- ma 4,75~-8,13 | 0,77—3,9 1,13—1,82 4
BeTOHHOrO H3HeJAHSA
Bec GopMHl l 5,43—7,9 | 2,4—4,7 l — I —
HeHTpHPYyTrR , l , 12,74 , 15,82
MOI(HOCTD 125 79
MaKCHMaJIbHaH
DJCKTPOABHT aTE Ik
OpHBOAA BpameHHS
popu CKOPOCTb BpalleHHs | 06/mun 1450 1450 485; 725; 960; 1500
poTopa 1450
HpH pacOpeliesieHuH » 48—60 79—145 163; 141; —
6eTOHHOH cMecH 121
CKopocTh BpalleHHS (pasrousas)
dopm - 0
IpY YIJIOTHEHUH > 190—242 255--505 490; 420; MaKCHMaJib-
0eTOHHOH CMecH 360 Has
(pabouasi) 578

€L



Taéauna 19

BeTOROCMECHTEAA H PACTBOPOCMECHTEAM NPHHYAHTEIHLHOrO JEHCTBHA
(cTanuoHapHnie, DHUKJIAHYECKUE)

HanMeHoBaHHe napaMeTpos

1o sarpyske
EmMxocTth

10 BHIFPY3Ke

EMKOCTL OpHBelleHa RJs cMmeced

Pa6ogue opraHnl cMecHTeNd

BHYTpEeHHHH INaMeTp 4ally

Niaunga kKophta

Enpuuna

3uageARA NapaMeTpoB CMeCHTeJeH

C-289B
namepenuss| C-366 | C-.356 | C-773 C-951 (co cx}n- Cb-81 CB-79
OOM
1000
y/ ' 500‘1000‘500 1200 325 l 1006 l 800
7
» ’ 330{660‘330[ 800 l 230 , 800 -5—%
beTonnkx
> beTOHHKIX PacTtBopHhIX PacTBop-
HBIX
Bpamaetcs
[1IporuBroTOY- pOTOET;MJ;IOM' Bpamaer-
HHe (Bpama- | ———— | C TOopH- i
IOTCS Yama nomomu-| SOHTaMb- TypGy- {Bpamaer-
— . JEHTHOrO|cH pPOTOP
4 porop ¢ TeJbREle | HBH BAI| poporppale momac-
JIONIACTSMH) - nnage- | ¢ Jona- i
TaPHLIE CTHAMH
JonacTH
un | 2200 [2188 1800 | 2140 | 80 | 1200 | 2200

e ———————l

T oSS — [ o] -
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IIpodoarsiceriue mabr. 19

|

3yaueHua nmapaMe TDOB CMecHTeNel

Enunnna

HauMenoBalue nmapameTpos C-289B
uamepenns] C-3556 | C-3b66 ] C-773 C-951 (co cxn- CbE-81 Cb-70
TIOM)
AnMAa | wm | 3170|3170 | 2200 | 2455 | 2455 | 2535 | 2600
la6apuTHEE - 1 i
s Eeenens mupusa | » | 2360 | 2360 | 1970 | 2080 | 2035 | 1610 | 2375
BLICOTA ' » 1534 , 1585 | 2160 ’ 2795 2130 2030 2561
(co mﬁnom)
obmmi (vammum) | xec | 3920 | 4465 | 2000 | 4000 | 1380 | 2400 | 3448
B ~ CMECHTEJIbHOrO OpraHa l > l — ‘ — ‘ ~500| 1000 I I ~ 150 I €6¢
oo — — 1 -

Bpanalomencd yaiiu I » | — ' — I ~— l — | , | —

6eToHa HJH pacTBOpa | me | ~1,0 ‘.-...1 8 l-—--l 0 l ~2,0 | ~0,5 I 1,6 |

l
DJEKTPOLBATATENb MOLIHOCTE I Kem ' 10 ‘ 14 14 28 | 4.5 | ‘
fIpHBOJA -
CMeCHTEJIs CKOPOCTb BpameHus | 06/mun 980 | 750 | 1000 1500 1470 1470
poTopa
CxopocTh Bpatte- pabouero oprasa I » | 31,4 | 24,46 30 l 20—23 I 31,2 I 320 ‘
HHS CMECHTeJs
KOpIilyca 4Yaluy l » l 6,73 | 5,26 I — ' — I I l
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Ta6daunoma 20

BeTOHOCMECUTEJAY rPAaBUTAIHORHBIC, CTAHUOHAPHME, INHKJIHYECKHE
Bl 3nauerus napam?pne cMecHTeNeH R
Enununa o -

HaumeHOBaHHe napaMeTpoB H3NMepeHus %ﬁ,?ggm g:ggglr"l | c.302 lc.23oa.ial cB.ss CE-91

—— o sarpyske | a4 | 500 | 500 | 1200 | 2a00 | 00 | 750

O BEIrPy3Ke l » | 330 | 330 | 800 | 1600 | 330 | 500

XapakTep NepeMellHBaHHg ) | — | CsoGonHoe najieHne B ONpOKMAHHIX GapabaHaX
3arpyska 6eToHOCMECHTeJIst T o [ — | cKﬂr;o_rf.r_ | __ Gea ckuna | cxunom \ﬁea cmna
HauGoapmni nuamerp 6apaﬁaHa | wxm | 1400 | 1400 | 1824 | 2400 | 1400 | 1400 B

7 B ANKHA | » | 2575 | 2260 | 3725 | 3420 | 1930 | 1825
ag' - ~ wmpuma | » | 2235 | 210 1 2730 | 4180 | 1900 | 1950

g | lasapum "TTTacora | » | 1800 [ 1920 | 2526 | 3230 | 1850 | 1860

Q. l TO K€, C NONHSATHM » 2800 I — | — l — | 2675 I —

KOBIIOM __

O6uwi (vamuuet) | xec | 2000 | 1370 | 3817 | 8046 | 1300 | 1200
g B ToM l}_gamammeroca Gapabana| » | 57t | 571 | 1812 [ 3535 | 200 | 318

o qHCJIE KOBIIa CKWNa | » b 200 | — | — | = | 160 | —

GCTOHHON CMecH | me | 0,32 | 6,8 | 20 | 40 | 0,62 | 1,25

:% _m _Bpau;emﬂ ~ MOWHOCTb _ _xem | 2,8 | 2‘,8 | 14,0 | 28,0 | 3,0 | 4

X @ 2| Gapabana CKOpPOCTb BpallleH sl l oﬁ/»ma: l 1420 l 1420 l 980 I 970 ‘ 1440 I 1440
a® gl o _poTopa a B
%E §~ noibeMa  MOIIHOCT | kem | 55 | — T — 1 — | 40 | —

ps | KobIua CKOPOCTb BpALLEHHUS | 06 [mun 065 l — l — I — ’ 1440 l —
| ckuna poTopa L

CxopocTe Bpaulenus b6apabana | » ] 18,3 | 18,2 | 17,0 | 12,6 | 18 | 18,2




Ta6banus 21
Bynkepa pasiaTouHbe 1J8 OCTOHHOH cMecwH

il ——

JHageHAsT mapaMeTpos OGyHKepOB

LL

H Enuruia il -
aiMeHOBAHEE [1aDAMETRODB CMX-1 C -28
asMepet (ﬁﬁﬁm (66 115) (13%5251
TexnoJsoruyeckasl xapakTepHCTHKA Ilepeapuxnune no scraxaje CranuoHapHble
¢ npuuenoM (6ajpei) (nox GetoHome-
: II.I&JIKOH)
OCHOBHOTO ‘ M3 ‘ 1,8 l 1,8 l 1,0
EMKOCTE OyHKepa
Oanpu-npUnena l » ‘ 1,6 l 0,9 l —
HlupnHa koJen l MM l 1720 I ~—
7HHA l » | 3680 { 3281 | 1850
la6aputuEie pasMeps! mEpRHa I > I 1900 | 1900 l 1660
(Bcefi MamuHKI)
BHCOT | ' | 1600 | 1410 | 1200
co6cTBEeHHO 6YHKePa I Kec I 2000 I 2000 | 560
MAITHHE
R 6anbﬁ-npzuena l l 875 l 682 I —
ec
B OyHKepe I l ~ 4500 I ~4500 l ~ 2500
GeTOHHOH CMeCH
B Oanpe-npunene | D l ~ 4000 l ~ 2250 I —




8L

HanMenoBanue rnapaMeTpos EAREERS M MK
a C -1 C ~26
vsMepeRus (66 fIfA; (6611B) (1350/625)
MOIMIHOCTE , K@ , 3,0 , 2.8 I —
DNeKTPOABHIATENb . _
nepelBUXKeHAS GyHKepa CKOPOCTD 06/ mun 950 —
BpalleHASA POTOPa
CKopoCcTh nepelBHXXEHHS | M[MUH ' 42 n 29 I —
| HA OCHOBHOM I — l HUB-20 I KB-20 l B-2
% - GyHKepe (C-793) (C-793) (C-414)
vt Ha 6ajbe-npHnene — 1B-20 HB-20 -
= o (C-793) (C-793) i
© = Ha OCHOBHOM Kam 0,4 0,4 , 0,7
o E noTpebJsseMas OyHKepe
MOILIHOCTh — -
%‘D - Ha Galbe-npuHene ‘ » | 0,4 ‘ 0,4 I —
2 - " Ha OCHORHOM Kx2c - CcM 4,6 4,6 6,5
3 S 3] KHHeTHIeCKUH SVHKEDE { : l ’ l ’ l '
E 2 2 |MoMeHT Ae6aJiaHCOB yEECD _
= ? | (MakcHMaJMbEEIA) | ya 6anbe-npnuene‘ > I 2,3 I 2,3 | =
o5 Ha OCHOBHOM l rcwz/mn‘ 2800 2800 2800
> 4acTOTa OyHKepe
§ X -KoJeGaHuk
g.\g : . Ha Gazbe-mpRuene | » I 2800 | 2800 l 2800
£ - Ha OCHOBHOM K2c 400 | 400 | 565
o s1
g Bosmz;u;amma Gynkepe | | ) -
0 (MakcuMaabHaR) | ya Gapwe-npumene I » I 400 , 400 l —_

I podonracenue maba. 21
Jravenna napameTpoB GyEKepOB
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Ta6anuna 22

BuGponnraread JOTKOBBIE, TONBEIMWRAaeMble HA aMOPTH3aTOPax

e et — e —

3nauchHust napaMetpos BuOponuTaTegelt

Ennmmua
FHaume HoBaHue NapameTpos C- C-912 C-913 C-914 C-915 C-916
saMepenan (nagBl-ll) (I1: QB 2) 1 (12B-3) | (I1®B-4) | (II13B-5) | (II3B-6)
MakcuMaabEAs npu I‘OpHSOHTaJIbHOM m3/y ‘ 1,75 5 10 20 | 45 7%
HOCTh BHOpO- npd HaubOJLIIEM yrJe I » I 3 8 16 40 90 150
NUTATENA HaKJIOHA BHEH3 (12"‘) I
MapKa | | C-917 ‘ C-918 | C-919 | C-920 ‘ C-921 , C-922
B KatecTBe 1o BUOPAIHOHHKH MeXaHH3M l — I SJeKTPOMArHUTHEIX, OXHOTAKTHEIH
6y AUTENS pacroJioxeEHe BEGpaTOpa — Huxsee Huxknee u Bepxnee
YCTaHOBJEH Ha JIOTKE B
BuGparop noTpeGasieMas CHJA a 0,1 0,8 1,2 ' 8 I 12 l 15
TOKa (CpexHsA)
pPOJ TOKA l — I Ilyabcupylomut, OAHOMONYNEPUOXHEBIN
MapKa | ] B-356 | B-357 ] B-357 | B-358 | B-359 | B-369
BJox DHTAHHSA poll TOKa I — | [TlepemeHHKIHE
(xoMnIeKTYIO-
iree oﬁ'opi,r,uona- JONyCTEMas CHJAa TOKAa ‘ Q I <2 | <2 | <2 I <20 l <25 I
Hue
4acToTa TOKA | ey ' o0
HanpskeHHe TOKa I 8 I 220



IIpodosrsceriue maba. 22

08

3HavueHEA napaMeTpoB BHOponH Tateyefl

Eazpuna
Hawmenosasse napaMerpos asmeperus| ,C-911 C-912 C-913 C-914 C-915 C-915
(II2B-1) | (II®B-2) | (I13B-3) | (113B-4) | (II3B-5) | (II2B-6)
mHa | wn | 570 | 600 [ 800 | | 1400 | 1600
paSMEpBI JIOTKA HIxprHa l by l 125 l 180 I 250 | 360 l o200 I 700
BLICOTA i > ! 65 l 0 l 125 I 175 | 270 ~ 300
miratens (Ges GJoka feac l 7 20 l 35 l 150 I 300 l 400
nuTanyus)
noTka (BHOPHPYOMMUX I I 3 l 7 l 11 l 50 l 100 ' 200
yacTeh)
Bec
BuGpaTopa | |4 | 13 | 20 ] 100 | 180 | 200
SKOpHOK uacTu BHOGparTopa 1,6 6 9,7 ' 33 l 60 l 70
(cpepuni) -
UacToTa KoJeGauuil BHGpaTopa Imn}uunl 3000
AMnauTyna KoJaeS6anruil JoTKa (peryJ#pye- ‘ MM l 0—0,6 i 0—0,7 l 0—0,6 l 0—0,8 I 0—-0,8 ‘ 0—0,6
Masi)
Kuneruueckuli MOMEHT | K2C+CM ’ 0,8 l 1,6 | 3,2 l 6,4 l 12,8 ' 25

Hasnauenue l — ' Jad BEJAAYY CHIOYYHX U3 OYHKepOs



ITPHJTOXEHHE 2

NPUMEP PACYETA BUBPOH3O0JSILUMN
CTEHAOBOX CHJAOBON BUBPOPOPMbDI

C HABECHbIMW BUBEPATOPAMM JJIS1 U3TOTOBAEHUS
CTPONMUJIbHBIX ABYCKATHBIX BAJIOK?® (PHC. 15)

1. Ucxonanbie fannbie

Bec suGpodopmbi Qgyp = 12 250 ke,

Bec xenesoberonHoit O6ankuy 1B-18-3 Qg = 9100 «eo.

Uucao subpatopoB (C-413)* n == 20 mr.

Hacao obopotoB Baja subparopa n; = 2800 ob/mun.

Knuetuueckufi momeHT subparopa K = 4,5 kec.cm.

MomaocTh, norpebasieman Bubpatopom W' = 0,4 xem.

[lonycruMasas aMIAHTYAa KoJjgeGaHuih BHODOLUSOAHMpPYeMOH YcCTa-
HOBKH Gpop = 0,5 ma.

2. Onpepesene BO3MYIIAIOMIKUX BArpy3oK

JacroTra nopmMaTHBHOR AMHAMHYECKOH Harpysku

. 2800
™ 60

= 46,6 ey; w,=2.3,14:46,6= 293 cex™1.

HopmaTusHaa JAHMHaMuuecKas Harpyska, Bo3Oyxaaemasi BCeMHU
sufpaTopaMu YCTasHoBKH (D)™*.

20‘4 :5‘2932
N g =" 98"1———' = 7880 xeo}

TO Ke, ojuuM Bubparopom

7880
20

N)J:HH = = 394 xec,

;LPEacqu sunmoniien B I'TIM Tunpocerpofimatepnane wax. Kyp-
rad A. E,

* BuGpartop C-413 8 paabnefimem npejanoJaraercs 3aMeHUTb BHO-
patopoM KB-2, 4To 8 pacuer suGpousonsiunn HOPME HE BHOCHT NPUH-
UMDHaNbHEX H3MEHEeHMH

% B Kpyraex ckobkax jJaHa cChIKA HA (GOpMYJB ¥ PHCYHKH Ha-
croamux PexoMmenpauui. [Ipy pacuere BuGpousonsiuuy NPHMEHAAOCH
rakxke «PyKOBOACTBO 110 NPOEKTHPOBAHUIO BRODOU3OJSLHNY MAaLIHH R
o6opyacsanusy (LLHUHNCK um. Kyuepenko. Crponfispar, 1972),
(OopMYJIEL M3 KOTOPOro npuBeleHn 6e3 CCRIACK H3 COOTBETCIBYIOULKE
HoMepa ¢opMya PyKoBOXCTBA.
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Puc. 15. BHGPDHSOJIHPOBaHHa‘H CTEHJO-
8980 - Bast CHJIORAY7 BHOpodopMa 74 HJA U3ro-
— 7 TOBJICHHA KeNe300eTOHHRIX CTPOAUIbHEIX
Ganok 1B4-18-3 (a). Paspes A—A4 (6)

1 — XedegoleTOHHanA 6aJdika, 2-—dopma; §—BHOPATOPH! HaBeCHHE; 4 —BHOpOU3ONATOPH, & —KpOHIMTEHAHRR AN BAOpOH3OAATOpPOB, 66—
pesHHOBKE NOIKJAAKH: O: —H2yalo KOODAWHAT, BHOpaNHOEe NPOHSBONBLRO NpH NOACYETE MEBTPAa TAXECTH CHCTeMR!: {— UeHTp XKeCTKOCTH

BHODONS QN AT OPOR



3. OnpepeneHne HEHTPaA THAXKECTH
¥ MOMEHTOB MHEPLMU Macc BUOPOH3O0AUPYEMOMH
YCTAHOBKH

MOMEHTR MHepUHM MACC YCTAHOBKHM ¥ €& LEHTP THAXKECTH Ompee-
JseM MO YNPOmMEHROH CXeMe, CYUTAA NPH 9TOM, 9TO MACCH BCEX OTHAeJb-

HBIX 3JIEMEHTOB (QOPMH ¢ YueToM OSTOHHOH CMECH pacnpeledsieHn! IC
00beMyY (OPME PaBHOMEPHO.

[Tpu koneGanuax subpodopMbl NpexnoaaraeM, 4TO B IABUMKCHHE
npusogutcs 40% maccm Gerona Ganakml,

; OO0wufi Bec BuGpousonupyeMol yCTAaHOBKH, yuwacrsywmefi B KoJe-
AHUSX:

Qyer=Qagp+ 0,4Q5 =12 240+ 0,4-9100= 15 800 «ec.

B pesyanTaTe pacyera noJiyuaem:
2) KOOPAUHATH UEHTPA THMKECTR YCTaHOBKH

S 2 1,20

o ]

Ym; 1,608

0) MOMEHTH KHEepUHH OTHOCHTEeNbHO OCeH, NPOXOAAINHEX depes
HEHTP THKECTH YCTAHOBKH:

Jax _— 0,371 me-mM 'CEKS; Joy = 38,063 me-m 'CEJCZ;
oz = 37,87 mc+m-cex®.

x=0; y=0; z= = 0,70 m;

4. flopGop napamMerpoB BUOPOU3OASILIUH

a) 3anaeMca 4acrorofi coOCTBEeHHHIX BepTHKaJbHHIX KojJeGanuib
YCTAHOBKY [, =4 24, ©,=2uf, = 2.3,14.4 = 25,1 cex™1.

Heob6xonumas BeJuuuHa oOmed KeCTKOCTH BHOPOH30AATOPOB B
BepTHKAJbLHOM HAaIIpaBJeHUU

chTwza_ 15800"251,]..B
g 98]

ITpunuMaem 12 BuUGPOHSOJSATOPOB H3 CTAHAAPTHHIX LMJAHHIApUYE-
CKHX IpYXUH? O BepTHKAJLHOH KECTKOCTBIO JAsA Kaxznoro K, =
= 827 kec/cm.

K,= myer W, o= = 10 120 xac/ocn.

1 Bonpoc 06 yuactup GeTOHHOH Macchl B COBMECTHHIX KoJgebauuax
c bopmMOil uHCC/aEeAOBAaH Noka HepocTaToYHo, OAHAKO COBEpIEHHO oye-
BUAHO, 4TO 3arpyxenue GopMmul OETOHOM NPH HEH3MEHHOH XECTKOCTH
YOpYrdX ONop MOHHIKAET 4acTOTY COOCTBEHHLIX BEePTHKAJbHHX Koaeba-
HEZ (GOopMREI, yaydmag sbhoext BuOpousonsunun. ['pannuHbie sHaueHus
KoahdulNeHTa nepejaud, xapagrepusylomero sgpdekt subpousonasunu,
MOr'yT OrITb onpejeseHbl U8 pacyera BHOPOHMIOJNALKH NYCTOH (POPME H
gmpmm, [IOJIHOCThIO 3aUO0JBEHHOH OeToHOM B NPEANONOXEHHH, YTO
eTOHHAag CMeCh H (PopmMa KOJEOMIOTCH COBMECTHO KaK eAHuHOoe TBep-
goe TeJ0, [IprHATOE B Npumepe cooTHomenue 40% sBaseTcs A0CTATOYHO
YCJIOBHRIM.
3 CMm. <Katanaor nOpyXHHHEX BUOPOHU3QIATOPOB KN NPYXKHH AJH

suGpounsonaroposs. LUHHH Ilpomspaunii, cepus 3.001—1, mopmaaw
T211 60.31.20.111,
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BepTYKaibHas KecTKOCTh BCEeX NPYMUun
K, =12.827 =9930 xzc/cn.

BV akTHYeCKas 4Yacrora

W, = 9930-981 SVI 90 =94, 8 cex™l;
msrg-r 15 800
24 .8
e e — 3 .05 2y =~ 4
I 2.3 14 2y el .

Haubonnmas AonyckaemMas paGougas HANPY3K& HA OAHY NPYXKUHY'
P’ = 6592 kec; na Bce npyxuub P == 12.6592 = 79 200 xec.
O6wut sec BuOpouaoAUpPYeMOl YCTAHOBKHU

Qyer=Qng + Qo= 12 25049100 = 21 350 gec < 79 200 xec.

6) JKecTkocThs NPYKHH B TFOPHSOHTANbLHOM HANPABJACHHM.
Craruueckas ocagxa

’

2
}"GT= QYCT = —E-3E-)==2 14 cm.
K, 9930

Bricota npyxuHe B cBoOogHOM cocrosnuu H, = 30,5 cum: To xe.
B pabouem Hpag = Hy — Agp = 30,6—-2,14 = 28 4 cm;

Aer 2,14

Hoas . 28,4 =0,0753; Dgp==18,5¢s — cpeAHuil AMaMeTp OPYXKuHb,
Hpas _ 28,4 o
Dﬁp 18 5

CorJsacuo rpaduky puc. b npy

—=0,0753 u Hpes =1,54 umeem:
H pad D Op

Ke' K,

iy

K., K,

=0,82; Ky' =K, =0,82K,’ =0,82.827 =680 kec/om

Kx=K;=12.680=3160 xec/cm.

B) ¥TJOBHE XECTKOCTH BHOPOH3OJASTOPOB oONpeledseM 00 (op-
Mysnam2;

n n
K¢x=£21 Ky y%,+ ?1 Ky, HE
= 12.827.37,040=14,2.108 gec.cm;
1 CMm. crocky ua crp. 83.

* CM. cHOCKYy Ha cTp. 8l.
84



n n
— 2 ;L2
K‘Py"" 2 K.::; Zpy T 2 KZI Xpi =

=1 =1

=0+ 827 (4-9002 44.5402 + 4. 1802) = 3750+ 108 xzc.cm;

=680 (12.37,52 4 4.900% 4+ 4.5402 4-
4-4.1802) = 3100.10° xec-ca,

TAe ¥ni, Yris 2p; — KOODAMHATEI CPEJHEH To4uku i-ro subpomsonsropa
NpY HavajJe KOOPJAUHAT B LEHTPE KECTKOCTH BHO-
POUS0JATOPOB.

5. YacToTH COOCTBEHHBIX KoJeOaHURA

Onpenesienue KPYI'OBHIX 9acTOT COOCTBEHHLIX BPaulaTeJbHEIX KO-
Ne6anull YCTAaHOBKH NpoussoiumM no ¢dopmyanam <PykosoacTsa no npo-
SeKTHpOBaHHUIO BUOpOUSOAALHY MALIUH ¥ OOOPYAOBAHHI», MAPUHHUMASN
PacCTOMHUE MEXKAY LeHTPOM THKECTH YCTAHOBKH U UEHTPOM KECTKOCTH
subpounsoqaaropos S = 90 cu. [Toayuaem:

a) B IJocKocTH Xo0,Z:

Wy 293
—_— -1, — D e—— "
O 31,8 cex™1; ®,, " 31,8 9,22> 2,0;

6) B nJaockoctit Y ,0.Z,!

g Qo 298 .
wtpx==51,0 cex™1; (')q-"x_ 51,0:5,74)2,5,
B) B naockoctd X,0;Y !
P T
0)%—28,6 Cex™}, m$z= 28,6=10’25> 2,d.

CiefioBaTe/ibHO, OTHOLIGHHE KPYroBOH 9ACTOTH BO3MYILAIOMEH
CHJK K JI000#i ¥3 KPYrOBHIX 4acCcTOT COOCTBEHHLIX KOJeOaHHB 3Hayu-
treabno Ooabme 2,5, 4TO yAoBJersopser TpeboBanHusM «PykoBoncTsa
10 HPOEKTHPOBAHMIO BHOPOHSOASIHMY MAIMMH H 000PYLOBaHUSAD.

6. AMRAUTYAb BbIHYXKECHHBIX KoJdeGaHnuii
YCTaAHOBKH

AMnauTyge NnOCTynatedbHHX KoJebaHufi YCTAaHOBKH OnNpegessiey
no GopmMyaam:
Py _ Py

’ Qoy =
Myer W2 — Ky

&

»
mYB'I‘ mﬂz FKy

aox ——

Py

ﬂaz —— .
Myer Wp? =K,



a8

Yo

Puc. 16. CxeMn JeHCTBHS BO3MYINAIOMINX
Harpysok Ha qopMy

N (0, 0, 13)—TodKa OpPAJGHEHHA paBHORCHCT
nyro mell ropH3IOHTAJBHKX AOSMYOIAIODAX CHJ,
N,(900,37,6—90)—uerarp sanbodice yaaJeHHOro
BHﬁ!JOHSMFTQpa, N, (!;g@ 30,33) —aaunboJee
vaaJienpad TOYKa BH Docbopmm
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TaG6anuma 23
Amn.nmynm Bmmnenmx KoJieGann#l yCTAMOBKH

e S e S S e — - il

Amnmyp;m nepememenuﬁ npu AeficTBHH HArpysoK no puc. 16

i ——

—

AMIJATYRN CHJIOBRIX a & o A 6_. - _
H s
sosReficTen Pﬂ}’—?780 ket P =-=7 880 xac¢ M -—--35 400 rae-ca M =323 000 xac-cx M =323 000 kz2C-cam
Mo_r=——102 500 ka2r.-cm
2=
L o a —— ——
o[58 ow 0,0675 n
oOZ 2~ a, — —0,0674
“E|R S
= 9 S S S S S i
= % '
o 2lo o
He(Fe! @ —0,0000291 — 0 0001010 -— _—
! - ® 0x
= é g‘a cpoy - — 0,0000]
© 158~ @ — - — — 0,00000905
E g axN1 e —_ — 0 0033 —0 0034
= N, a,N. 00,0313 — ~—0,0910 — —0,0815
85 a, —0,0101 —0,0574 —0,0379 0,09 -
58 i
X o
E O ayN. — — -_— -—0,005 —(,00272
al
= i N, a,N, 0,0671 — 0,0334 — G,0815
=6 a,y. —0,0088 —0,0574 —0,0301 —0,09 —



AMNARTYAR BPAMATENbLHHEX KoJeGanui:

Qoy = ———dox o Moy
O Jox @2 — (Ko +S2Ky) ' 7 Joy 0o —(Koy +S2K )

Moz

Poz=
Joz 0p? ~ Ko, '

rae Py, Py, Pz Mpx, Moy Mo, — aMNIHBTYIL BO3MYLLAOMKX CHA
M MOMEHTOB B HanpasJjeHrH ocelt Xo, Yo, Zo} Joxy oy J 0z — MOMEHTH

MHepLUUH YCTAHOBKH OTHOCHTEJBHO 8THUX OCeH.
AMnautyasl KoaeGanuié - Touku BUOPCHOPME

Axi = Gox—+ Poy 2ot — Poz Yol
Qyi = Qoy -+ Qoz ¥oi = Pox Zois
Uzi =00z 1 Pox Yot~ Poy ¥o1

e Xoi, Yoi» 207 — KOODAMHATH paccMaTpHBaeMmo# [-# TOYRHM npy Ha-

yaJje KOOpAHHAT B HEHTPE THXKECTH YCTAHOBKH.
PaccmoTpuM HeCKOJbKO HauboJjiee XapakTEPHHIX HEBHITOAHHX CO-

yetaHud Harpysox (puc. 16). Pesyabrathl npuBofuM B TabaudHoi

topme (raba. 23).
HauGosbmue BepTHKaJdbHasg aMIjauTyfla gojueGaduf sBuGpodopmnl

2z maxe = 0,09 mm v ropusontanbnas ay yaxe = 0,091 mm se npesu-
WapT AONYCTHMOHR aMOAuUTYAW 0,0 mau.

7. Onpepesenne aMIJINTYA KOaeOaHui YCTAHOBKH,
BbI3bIBAEMbIX BKJAIOYEHUEM TOKA NPU nycke
UJ¥ OCTAHOBKE MOTOPA WJH KOPOTKKM 3aMBIKaAHUEM

Bpamaoomuni MOMEUT OT BCex BHODaropoB NpH yCTaHOBHBIUEMCH

paboyem pexume:

174
M' =973,6 — (x2C-M),

raie W — MOImMHOCTL Asurareell subparopos B x8m,
n — 9acjo o6opoToB B 1 mun;
W= 20.0,4 = 8 xom;

8
M’ =973.6 — = 2,78 xec - m= 278 kzc.cs.

2800

BHe3anH0 MPHJAOKEHHBIE MOMEHTREl, BO3HHXAlOLLKHe:
a) Mpd OCTAaHOBKE MOTOpaA

M, =2M" =2.278 =5b6 xzc-cx;

0) Npy¥ KOPOTKOM 3aMLIKAHHY
Mg 3=8W = 8.8 = 64 kec m = 06400 xzc.cm.
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AMnauTyaa YrJoB MOBOPOTA

== = ———=(,0000785 .
Phx Kth 14,9. 108 00 pao
Hebopmauuu subpouU30asaTOpPa NpPpH OCTAHOBKE MOTOpal

A, =@y, yp =0,0000785.37 ,5=0,00294 c;=0,0294 sx <5 um.

[Ipi XOpPOTKOM 3SaMLIKAHHKHU

2MI{.3 2'6‘400
(ka — = __—_ﬂ
Koz  14,2.10

h,==Qpxyp==0,0009.37,6=0,0338 c#=0,338 un < 10 nx.

Bo usfexxanue nepekoca (GoOpME BO BpeMs 3arpysku GeToHoM ycr-

PanBAIOTCA OrpaHuUuUTENH KojebGauuh (3azop 3 mum).
[Ipy pesoHaHce BO BpeMsd NyCKa WX OCTAaHOBKH ABHrateas Hawu-

6OJbMYI0 BEJHYUHY BEPTHKAJAbHOH BO3MYWLAIQMEH CHJALI P, nepepaio-
mefca 4eped BROPOHSONATOPR Ha NOAACPHHUBAIOULYI0 KOHCTPYKIRIO,
onpeaesuM 10 GopmyJe

P=aMﬂH0 Kz;

Fle Qyane — MAKCAMANbHAA AaMIOAATYAd BEPTHKAABHEIX KoJeGaHul
M30JUpPYeMOd YCTaHOBKY B [IYCKOBOM HJIH OCTAaHOBOYHOM peXHMe, onpe-
rengercad no Pykosogersy (cm, m, 1,4 «an);

2800
f,=4ey; toor= 120 cex; fg=i“"a'6"=46,7 el

Cpeanas cxopocTb yOnBanus 060pOTOB

7
_Io == @'—-=0,39 et /cen

" toer 120

& _ 93 4 097

fzﬂ 42

vg = 0,01 ans crajgbHRIX NpYXBH,
[lo rpaduxky PyxkosoacTBa

Anvane =130
Qoz

Oyaxe=30:0,009=0,27 csu=2,7 mm; P,=0,27.9930 = 2680 «ec.

[Ipn paGouem pexsume HauOOJLIIAS BO3MOXHAS BO3IMYIAWINAS
CHJa, Iepejaouascs Yepe3 oAuH BUOPOH3OAATOP HA HOANEPKHBAIOLLYIO

KOHCTPYKIMIO, paBHA:
a) HOpMATUBHAS BepTHRaNbHAR P, = g K',== 0,009.827 =

= 7,30 xec,
0) HopMaTHBHAA CropusoHTaAkwas P, = q,K', = 0,0091-680 =
= 0,}]8 #Kec.
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HPHAOXEHHE 3

NMPUMEPDLI PACYETA
NACCHUBHO-BHBPOU30JHPOBAHRDBIX IUIOLLAJOK

[Ipumep Ne 1. PaGouee mecTo oneparopa
AO3UPOBOMHOIO OTREJNCHUS

Io3upoBOUHOe oOTHesJeHHe OETOHOCMECHTEJbHOrO Iexa HaXOoAUTCH
Ha MepPeKPHITHH TPEThero staxa. [lepexpuTue pebpucroe xeae3ofeToH-
Hoe MOHOJAUTHOe Ha mepeKpPHTHK pasMenleHu ODOPYJOBaHME M NYJbT
ynpasjenun posatophofi. Ilpn pabore obopyaoBaHufA R03aTOPHOR HA
OTAENbHRIX VYYaCTKax MNepexpriTHa BO3HHUKAJAM CHJbHLIe BHOpaIuy,
KOTOpHEIe BPeHO JeHCTBOBAJM Ha 340poBbe oneparopa. [Tponssepenunle
dameprl BHOpauuli noxasanau, 4To KonebaHUd NPOUCXOLAT C YacTOTOH
fo = b0 ey, coorsercTBYlOWER yucay o6opoToB BUGPATOPOB HA JO3UPO-
Bounntx OyHkepax 3000 o6/mur, wn ammauTYROR  KoJieGaHny
ap, = 0,13 mm. AMnantyna ckopoctu xonebaHui

Ugr—Qﬂfn a;u=2-3 ' 14.50.0 ] 13 =40,8 MMfcex.,

[To xapakTepy BO3AeHCTBUS Ha 4YeJOBEKa yKaldaHHble KoJebanus
NepeKkpHTHSl OTHOCHAMCL K 6e3ycsoBHO BpeXAHbM!. PanuoHanbHbiM
METOJOM YMeHbIIeHHs] BpeXHOro Jdeiicteus BuOpauuii Ha onepatopa B
paccMaTpuBaeMOM CJydyae fBJAJOCH YCTPOHCTBO NACCHBHO-BUGPOU3OQIIH-
poBaHHOro pafdouyero mMecra y nyJabTa ynpasdedds, [Iponssegem pacyer
NacCHBHOH BUOPOHUIONSUUHY,

1. 3a jnonyckaemMyio amngautypy kogebanuii naccuBHO-BUOpPOU3O-
JHPOBAHHON NMJOINAAKY NPHHUMAEM Qp, = 0,002 xx, COOTBETCTBYIOLYIO
Ko/sefaHusIM, KOTODHIE YEJOBEK BOCHPUHHMAET Kax caado omyrumuel.

2. Koadpunuenr nepegadu

2o, 0,002

1
I'L:ahz 0,13= 65 °

3. Hacrora CBOGOAHLIX BePTUKAAbLHEIX KoaeGaHU# NJAATH onpene-
autcs 1o dopmyae (30)

4. 3anaBasicb BecOoM NJHTH P, = 240 gec, onpenedsieM no gopmydae
(31) CYMMapHYIO KECTKOCTb NPY2KHH, HAa XOTOPRIX YCTAHABJHBAETCS
nanra. [IpuHATOMY BeCcy NJUTE COOTBETCTBYET kKeJe300eTOHHAs NJUTa
pasmepom 1,25 X 0,8 x4, Tonmunosi d = 0,1 x4, Bec nautH # YesoBeka
Ha Hed P == 240 - 80-0,75 = 300 x2. )KeCTKOCTb BCEX NDPYKMH

300.6, 152

Ky, oF

== 454 Kac/cm.

1 Cm. «/IHCTPYKUMIO MO pacyeTy HECYUIMX KOHCTPYXLHHE NpOMEII-
NeHHBIX 3MAAHUA H COOPYMKEHHH HA AnHaMuuyeckue narpyaxu», HHHULIC
um. Kyuepenko I'occrpost CCCP. Crpottusnar, 1970.
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Crarndeckas ocagka BCex MHX{HHSO%O bopmyae (31)

Ky, 494
7 V3 ycJloBHA pacmoJlOXeHud MOPYMXKHB 10 yrjaM NJIHTH (10 A8€
OPYXKHHE Ha KakABH yroJi) 6epem 4UCAOC NPYXKHH n = 8 WT.

JKecTKOCTh onHOfl MPYXHHE omnpexeaseM no dopmydae (32)

, 454
Koz = i 87 kzcfcm.

6. Ocaaka npyxkUH BUOPOK3OJAATOPA NMPH HAXOXKASCHHH YeJOBEK2
HaA JaHHEIM BUODPON30JIATOPOM

80
=—=0,7 :
A 5 .57 O,/emL 1l em
1. Pacuernyio Harpgaxy Ha OQHY HPYXHHY NpPHU iz = 2 HPYKKRHE
HaXolumM 0o gopmyae (33)
, 240 80
P =—8"-|— 1,5 ‘—2"""-=90 Keo.

8. IIpon3sBoguM pacuer (noafop) NPYyKHHEL: 5
a) AUaMeTp NpyTka NpyXuHE npu D=80 uu; c=7=8;

MM 1

{ 2 cexk ™

Puc. 17. Qcunnnorpamma xojieGanuii nmepexputus u BUG POU30JIHPOBAH
HOI nauTe pabouero Mecra

] —KoJle0aHuy MNepeKpHITHHA; 2—KoJdeGauusa BHODOH3OMHpPOBAEHON naUTH pabowero
MeCTa oneparopa



k= 1,18; [t] = 4500 xec/cm?® [no dopmyae (34)]

d= 1,6 V%:O,T CM.
4500

KoHCTPpYKTUBHO NpuURHMaeM d = | cm, TOTLa HanpsKeHue
2,56 kP’ ¢ 2,56-1,18.90.8

T i == 12 == 2170 xzc jcm?,
8.10%.1
6) Hucno paGounx BuTKOB O dopmyde (35) £=m3 =3,42;

B) ITOJHOE YUCJAO BUTKOB NPYKHUHE NPHA 9HUCIE <MEPTBLIX» BUTKOE
is= 1,5 no dopmyne (36) 6yger {;=3,42--1,6 = O BUTKOB,;

r) BhlCOTa HEHAarpy»seHHo# npysxunw apy mare A= 0,26 D =
= 0,258 = 2 cm no dopmyae (37)

Hy=2-3,54-1=8cu, T. e. %ml < 1,06,

OcuuajorpamMMa 3samMepeHHLIX B HaType kosebaHUR MNepeKprTUA
W NnaccHBHO-BUOPOU3OJANPOBAHHON NJAWTH AaHa Ha puc. l7.

[lpumep Ne 2. PaGouee mecTo GOpMOBLIHKOB
y BuGponaar®opmbl

KoaeGauns pabouyux mecr QOpMOBIIKKOB HA GETOHHOM NOJY BGJR-
su BubpounargopM C yHPYrUMH OmopaMmy M3 CTaJbHEX NPYXKHH nNpH
9acToTe BHIHYKACHHBIX Kojaebaunu# 00 e u wacrore cOOGCTBEHHRIX BepTH-
KaJbHEX KoJebauuil BubponaargopMul 5—8 2y HaXOLATCs B npejenax,
Tpe6yeMHX CaHuTapHHMHM Hopmamu. CJlejoBaTeqbHO, YMEHbLIUEHUSH KO-
NeGaHus, KaK IpaBuJo, He Tpebyertcs.

[lpu BuGponJjomaaxax C OnOpPaMH M3 KYCKOB TPaHCHOPTEPHHIX
JeHT KoJebaHusi pabouux mecT QOPMOBLUIWKOB HPEBLIIIAIOT NpexeabHO
AONYCTHMHE aMIJAUTYARI KoJgebGanuii. XoTd NpuUMEHEHHEe TaKuX OIIop
3afnpew,aeTcsi, Ha HEKOTODHX 3aBOAAX BCTPEYalOTCHA BUOPOMJOIAAKHK C
TaKUMH olopaMu. B sTUX ciayuasx HeoO0X0AUMO YMeHblneHuHe Bulpa-
uuft paboyux wmecrt dopmoBirKos, Kpome 1Toro, HHOrjga BO3HHUKAET
Heo0X0A¥MOCTb YMeHbeHus Bubpauufi pabouyux MecT (OPMOBINHKOB
H npy subponjomankax ¢ oOnNopamMd Ha CTajdbHEIX IIPYXKHHAX.

PaccMOTpHM pacyeT NAacCHBHO-BUOPOHSOJHPOBAHHOI'O pabouero
MecTa QOPMOBLIKKOB y BUODOIJOmMAAKK., Y Ka3aHHKI pacyeT MOMKET
ObITb NPOMSBEACH TAKHM 3Ke 06pasoM, KaK U B PACCMOTPEHHOM NpPHMEpE
MNe 1, OLHAKO HHOrZla MOXET BO3HUKHYTh HeOOXOAMMOCTbh B HHOH nocJe-
JOBaTEAbHOCTH PacueTa.IDTo BO3MOXKHO B cJyuae, eC/H Ha 3aBOJe UMEeIOT-
CA TOTOBhIE NMPYXUHBEI, KOTOpHie HEOOXOAHMO HCIIOAL30BaTh AAS Nac
cuBHOR BuOpousonsauuu pabouero mecra GHOpPMOBIIKKOB.

[IycTh BpOpanuy Xopowe OmMYTHMB U HMEIOT aMIJAUTYLY Kogaelba-
Hufi ap, = 0,006 mu npu vacrore KoneGanuil f; == 50 2y4. Taxue goJje-
6aHuA CAHHTAPHBLIME HOPMAaMH BIOJHe aonyckaiorcsa., OJHAKO ajfMBHU-
cTpanus 3aBojAa CUUTAJNA XKEJATECAbHEIM YMEHbIIHTb aMOAUTYLY KO-
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hGeGanuli paCouero wmecta GOPMOBMUKOB., DBHNO HPUAATO pemieHne
NPUMEHUTDL HACCHUBHY IO BHOPOHSONSAUUIO, YCTAHOBUB MXeJe300eTOHRHYIO
nauty pasmepom 6 X 0,7 X 0,15 # Ha BUO6POH3OASATOPH H3 CTANbHLIX
npyxuH, [IponssegemM pacgeT naccuBHO# BHOPOU3OMALHH NJIHTHI.

I. MMeiomuecss Ha 3aBojie UMJAUHAPHYECKHE NPYXHHE 00aaKa101
eNeAVIOWMME XapakTepucTukaMa: guamerp upytka d = 14 mu; Iua
mMeTp npyxubn D = 100 smmu; mosHOEe 4YHCJAO BHTKOB § == 3 BHUTKA;
BHICOTa HeHarpyxennofi npyxusn H;= b0 um; mar nIPyXuHR
h= 24 mm; NPYXHUHE USTMOTOBJICHR U3 NPYXHMHHOH CTaJjiy ¢ AonycKae-
MEIM RANPSKEHUEM Ha cpes Tep = 4000 xec/cm?.

2 Onpefiesigen KeCTKOCTh OXHOR NpyxnHu, npeobpasysa (39)

’ Gd
Roa= g -
Uucso paGouux BUTKOB NPYXKHUHH [ = 3—1,6 = 1,b.
D 10
=—== —==1,10
TTd T 1.4 ‘

ano rpadky pue. 12 k=1,2, oTkya

’ 8' 105*1 ,4
an=m—-25ﬁ Kecjcm.

3. Hecymyio coocobHOCTE MNPYXKHE onpegenageM, npeodpasysa
popmyay (34)

Pl = ——— = ~——m—————— = 3B8 xec.

4. B kadecTse MJUTH NPHHHMaeM MNIaAKYI0 XeJe306eTOHHYIO NJIR-
Ty ToamuHol dgy = 150 mu n pasmepom B naare 700 X 6000 sx.

Bec mautet P = 2,4.0,7:6-0,15 = 1510 «eo.

5. [lauty ycranasjuBaen Ha 12 npyxun. CyMmMapHas XeCTKOCTb
npyxue Kpg, = 256.12 = 3080 «xec.

6. Craruyeckas ocaZlka NPYXKUH NPHU HAXO0XKISHUA HA NJIUTE OAHOrO
gejoseka no gopmyae (31)

1510 4-0,75.80
3080

7. Yacrora coOCTBEHHHIX BePTHKAALHEIX KOJAeOaHUE OAUTH Ha
sufpousonsaropax oo rpaduxy puc. 1l

=0 ,51 CM .

hc*r =

= Ve Vos

b3
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Taxoft roshdpuouedt nepenasd MOXHO CUHTAThb YAOBJCTBODPHTENb-
HRIM.
9. Oupegensem pacyeTHyIO HArpyskKy Ha OAHY npyxuHy. (Ipu stowm
CuHTaEM, YTO BUOPOH3ONAATOP COCTOHT U3 ABYX NPYKHUH, & Ha MOJUTE
HAaXOAATCH MATh YeJOBEK U OJAHH #3 HHUX CTOHUT HENOCPEICTBEHHO Haj
BUOpOU30JASATODOM.

Pacuernas Harpyska, HNPHXOAANIASCA HA OAHY NPYXHHY 1o thop-
myne (33)

P 1510 115‘4*'80 80
P =-—————ti-2—-———- -+ l,5-§~= 166 -}- 60 = 226 r2¢ <C 308 xec.

Hanpsxenue Ha cpe3s no dpopmyne (34)

9 5GP’ ke 1,2.996.7,15
=2,56 =100 o540 3,
42 1,42 kec/cm

Takam o6pasom, NPYXKHHL MOrJu OHTbL H3TOTOBJIEHH M3 NPYIKHH-
4ol cTaJK ¢ AONMyCKaeMbIM HanpsxeHueMm Ha cpes [t] = 2500 xzc/cml.

10. Ocaaxa npyxuB npH HAXOXIEHUM 4YeJOBEeKa nal Bubpouso-
15TOPOM

T ==

80
='§"Eg-6-=0,156 en << 1 e,

O6wu# BHj YCTAHOBKHM IVIATHI M BHOPOH3OJAsSTOpA NPUBEAEH HA
puc. 18.

fipumep Ne 3. PaGouas njaomanka Mmoropucra

Amnanryin kogeGanud pabovyed nJjouajku moropucra opmyio-
mero arperara, nepeMemanlledcss BMecTeé ¢ MAaIUWHOH, JROCTHUTaioT
ay, = 0,1 mm npu wacrore KoaeBanuht fo = B0 ey. AMnauryaa ckKopo-
et KoseGaHu@i  mpu  aTOM Uy = 2fpany = 2-3,14:50.0,1 =
= 31,4 mm/cex. Tlo xapakTepy BO3JCHACTBHMS HA YEJOBEKA TaKHe KoJje-
GaHus OTHOCATCS K 0e3yCJqOBHO BpPEeAHLIM KoJeGaHusM.

PanxukaJdbibIM METOAOM OSJHOPOBJIEHHS YCJAOBUH TPYAAa MOTOPHUCLTA
Gyler mepesoj arperara Ha JUCTaHUUOHHOe ynpaBiexnue, OfHAKO mno
DAY MECTHEIX YCJHOBHH OCYMECTBUTH STO AO KAaNKTaJbHOHR pPEKOCHCT-
PYKIUH He MpeACTaBAsI0Ch BO3MOXHLIM. [loaToMy B KauecTBe BpemeH-
HOi Mepn OnJIO pemeHo YCTPOUTh HA arperare naccuBHO-BUOPOH3OJIH-~
POBAHHYIO NJOULAMKY OKOJO NYJAbTa YyOPaBJCHHH,

[TaccuBHO-BHOPOUIOJAKPOBAHHYIO  IJIOW &Ky OCYIIECTBJasIeM U3
pudsenoft aucrosod cranu Tonmupol 6 = 10 mm pasmepom B nJane
500 X 1000 Mxu. Ilamty ycramaBauBaeM Ha wiecTb BHUOPOH30JSITOPOB
U3 CTAJbHMX LUMHHAPHICCKHUX NPYIKHH.

1. 3a ponyckaeMyio amMnauTyly KoJeOaHWU HPUMEM Qg =
= (,0025 mm, npa KoTOpof amINUTYAa CKOpocTH KojnebaHu#d Oyuer
vp = 2-3,14-50.0,0025 = 0,8 mm/cex. Ilo xapaxTepy BOCNPUATUA
KoJsleOauufi 4YeJJOBEKOM OHH OTHOCSTCS K XOPOIIC O YyTHMBEIM,

2. Koadouuuent nepexauu [mo dopmyse (28)]

(,0025 i

=701 T 40
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3. Ansn obGecneueHus taxoro Koshduanuedta nepegagv geobxonn-
MOo. 4TOOK! nacToTa CBOGOJAHLIX BEPTUKANbHLIX KOJgeOaHHH MANTH ObLlaa
paBsHa no gopmyae (30):

fz='-—iq—‘-=7,8 &Y.
y 404

4. CyMMapHas XeCTKOCTb, OPYXHH BUOPON30AATOPOB MpPH PaBHO-

MEDHOM pacnpeleieHHR HArpysKy MeXAY BCeMp Buﬁpousonmopamu‘;
BEC OJAMTE! 4 OAHOrQ 9eJoBexa Ha el

P=70:1.0,64-0,75.80=95 xec;
cyMMapHas KECTKOCTb NpyxuH [nmo ¢dopmyne (31)]

95.7,8%
="

[TnuTa ycranaBJuBaeTCs Ha MECTh BUOPOHUSOJAATOPOSB,
5. ecrkocth ofnoro BuBpousoqasropa [mo dopmyae (32)]

. 232

m:—g- ~ 10 xacjcm.

= 232 cecfoem,

[Tpu Takofi xecTrkocTy BUOGpPOU3OAATOpPA MEpeABUIKECHUS 4YeJ/OBEKA
no nJjaure OyYAYyT BHI3WBAThE €€ CHJbLHHE [ePeMelleHuss — NAuTa Oyner
3hIOKOH

JIna yMmeHbineHHS SHIOKOCTH OJUTH BHOPOH3ONATOP YcTpauBaeM
U3 [ABYX IIPYXUE PasJuydol KeCcTXocTH 1o cxeme puc, 13. IlpuHumaem
HECTKOCTh NEPBOH MPYHKHUHL :12(1) =40 xz2c/cm n mecTKocTb BTOpOH

npyxuun Ky, oy = 160 xec/ca.

Mpyxunu! ycrauasjguBaeMm Tax, 9ToOk NpU DABHOMEPHOM pacmpe-
AeJIGHUE Beca 4YeJI0OBeKa MeXXJy BUOpoOU30JATOPpAME NJUTa ONUpaJach
Ha QoJsee MACKHE NMPYIKUHR, 4 OPH HAXOXACHHUH UeJIOBEKa Haj BHOpO-
H30JATOPOM B paboTy BRAOYaJLach GoJgee xecTKas MNPYXHHA JAHHOIC
subpounsoaaropa,

Jdasi ymeHbmenusi SuHIOKOCTH NJAUTH [IPU NepeMeimmeHHsX [0 HeH

JeJI0OBEKA MpPEeABapUTENLHO CKHMaeM BHOpousoastop.
Hasn seibopa gedopmanui OT NpeABapuUTEIbHOrO CxaTus onpefeum
f

ocaiku Npyxubn K3y, = 40 kec/cm nps pasnuusnX Harpyskax

Ha Hee:
a) OT Beca IJIUTH

35
! -——--—-—lm &

6) or Beca qeqoBseka ¢ Kosgppuuuenrom 0,75, paBuoMepHO pachape-
ACJEHHOrO HA BCe HPYXKUHBE NJONAJKH:

60”='§9'6_'%BZ§=0,25 CM .
Jedpopmanus OT OpPEABAPHTEALHOIO CXKaTus He [JoJkHA Onite GoJgee
8y’ 4647 =0,146-4-0,25=0,396 cx.
OxkoungatTesabHo apunumaem O,= 0,3 cu.

l ParoMepHOCTb pacOpefeseHds HarpPysku MEXAY OTAeAbHHMA
subpousonaropamu ofecneqyyBaeTCs AQCTATOYHOH MHKECTKOCTBLIO MNJUTH
(npusapxoii K Hefl peep XECTKOCTH).
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8. 3anasasich Besinuunof 3asopa §; = 0,5 ¢, onpegeauM OCaAKy
su6poOUSONATOP2 NPH HAXOXAEHHM uejoBeKa Hajg BHOPOH30JAATOPOM

S _..80_—40(0L3;l__0'_5)_=0,24 CM:

a= 404160
0;4-08,=0,54-0,24=0.Tdcu < 1cn.
CJiegoBarteabHo, TpefoBanue ycrosus (38) YRAOBIETBOPEHO.,
7. TIpeanoJarasa, 9TO Ha nJgomaxKe MOTYT OJHOBPEMEHHO HAXOLMRTh=

ca n8a uenoBexka (13 KOTOPHX OAUH CTOXT HENOCpeACTBEHHO HaJ BHOGpO-
H30AATOPOM), ONPEREJEM HArpysky Ha oiuB BubpousoasTop no (33)

0.1.0,541,5-
pra DLOBELED 5t
OnpeneauM Harpy3kKy Ha XKaxAylo ¥3 NPYXKHH,

Ocajfka nDpYKHH OT CTATHUECKOH HAIPY3IKHM NPH COBMECTHOM HX je-
¢opmuposanun [no ¢opmyne (41)] npu Kgs(qy = 40 rec/om, Kpzzy=

100 meclc: 146—40(0,3-+-0,5)

Harpyska Ha IPYXHHY C XKeCTKOCThIO Kpz¢1y) = 40 xec/en [no (39)]
P,=40 (0,34-0,5-}0,57)=054,8 xec.
Harpysxa Ha HPYXHHY C XECTKOCTBIO Kpzcay = 160 xac/cm [mo

dopmyane (40)]
P,=160.0,97=91,1 =xac.
[IpyXuHH H3roTas/JUBAaIOTCA K3 NPYKHHHOH CTAaJH C XOHYCKaeMEIM
HanpsxeHHeM Ha cpe3d [t] = 3000 xazc/cu?.

[lo TpebyeMOii XeCTKocTH uyreM noxfopa ompejedasieM Xapaxrte-
PHCTHKH IPY3KHH, KOTOPhle HPHBORZHUM B Taba. 24.

Ta6baunma 24
XapakTepucTHKY NPYXHMH BHGPOU30JIATOPA

IlokasaTeqn Aas
Enarana npyxRul

ASMEepe HU A
an( 1) an(2

“_—m—*_—_____‘“___—-__-—

HadMeHoBaHKe XaPAKTEPHCTAK OPYKURK

Cpenunui anamerp D . . .. .. .. M1 100 50
Duavetp opytka d . . . . . . . . . » 10 8
Hucno paboyux BuTKOB § . . . . . . INT. 2,5 2
» MEPTBHX BHTKOB f3 . . . . . » 1,5 1,6
IlonHoe 9HCAO BHTKOB £ . . « . . . » 4 3,5
D
Halekc npyRuUHK VR — 10 6,20
IHar mpyxeeat £ . . . . ... ... MM 20 20
Brcora npyxuun Hy=ih-}(i;—0,5) d » 60 48
Gd
KecTKocTh NpYyXRUHH Kp, = 8 08 Keelom 40 164
Kosjdmumenr & (no rpaduxy puc. 12) — 1,15 1,24
Hanpsxenma Ha cpes (czBpr) mare-
kEP'c

puaja NPyXHHH T=2,56 TR K2c Jom? 1610 2260
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